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THE THREE NEW BATTLESHIPS “Maine,” ‘‘Mis- 
souri’’ and “Ohio,” for which bids were received by the 
Navy Department on Sept. 1, will probably have speeds 
of at least 18 knots, as the modified plans of the con- 
tractors involving increased speed are likely to be ac- 
cepted rather than the bids on the original Department 
plans, which called for a speed of only 15 to 16 knots. 
The bids received may be summarized as follows: 

Newport News Ship-Building and Dry-Dock Co. Ship 
on Deverenent plan, 15 knots speed, 11.5% tons disnlace- 
ment, to be comnvleted in 31 months, $2.580,000. Ship on 
builder’s plan, 17 knots speed. same disp'acement, to be 
completed in 82 months. $2 680.000. Ship on builder’s 
plan, 18 knots speed, 12,500 tons displacement, 32 months 
time, $2.850,000. 

Wm. Cramp & Sons’ Ship & Engine Building Co. Shiv 
on Department plan. 15 knots speed, 11,500 tons, 29 
months for completion, $2.650.000; or two such ships, 
£29895 000 each. Ship on builder’s plan, 17 knots speed, 
11.500 tons displacement. 82 months’ time. $2,725.000. or 
two such ships for $2.700.0(0 each. Ship on builder's 
plan, 18 knots speed, 12,150 tons displacement 32 months’ 
time, $2.885,000, or two such ships for $2,870,000 each. 

The Union Tron Works. Ship on Department plan. 15 
knots speed, 11,500 tons displacement, 33 months’ time. 
$2 474.000. Shin on bvilder’s plan, 17 knots speed, 33 
months’ time. &°.725,000. Ship on builder's plan, 18 
knots speed, 12,200 tons displacement, 33 months’ time, 


ghee 1 & Son, Camden. N. J. Ship on De 
e Son, Camden. N. J. 2. 

It will be seen from the above bids that the 18-knot 
vessels will be secured at a trifling increase in cost over 
the 15-knot vessels, which were originally designed by 
the Department. The increased displacement, which ac- 
companies the increased speed, is secured by lengthening 
the vessels 15 to 20 ft. amidships, giving more room for 
engine, boiler and coal space. It is stated that the coal 
bunker capacity is increased to from 1,600 to 2,000 tons 
in the plans for 18-knot vessels offered by the bidders, 
while the Department plan called for only 1,200 tons 
bunker capacity. 

The design offered by the Cramps proposes Niclausse 
water-tube boilers; and the Union Iron Works also pro- 
poses to use water-tube boilers. The Newport News Co., 
however, adhere to the use of Scotch boilers, and makes 
considerable changes in the battery, substituting four 12- 
in. guns for the four 13-in. of the Department’s plan, and 
eight 8-in. guns for the fourteen 6-in. Ten small rapid- 
fire guns are also added. 


A CARGO STEAMER OF 13,000 TONS CAPACITY has 
been ordered from Messrs. Swan & Hunter, Shipbuilders, 
Wallsend-on-Tyne, England, by the Cunard Line, according 
to press dispatches from Liverpool, England. The di- 
mensions of the vessel ordered are: Length, 560 ft.; beam, 
64 ft., and depth, 42 ft., giving her a capacity of 13,000 
tons of dead weight cargo, or about 20,000 tons of meas- 
urement goods, These same builders now have approach- 
ing completion for the Cunard Line the freight steamer 
“Altonia,” of 11,000 tons capacity. 

THE NEW U. 8S. DREDGING STEAMER “Wingate 
Bay’? had her official trial trip for speed on the Delaware 
River on Aug. 29. The contract requirements were for a 
Speed of ten nautical miles per hour for four hours, under 
natural draft, and these requirements we are informed in a 
letter from the builders were fully met. The ‘Wingate 


Bay” is a self-propelling hydraulic hopper dredge, and ts 
140 ft. long, 30 ft. beam and 12 ft, depth. The dredging 
equipment consists of one 15-in. centrifugal pump which 
delivers into two hoppers of 250 cu. yds. capacity. The 
vessel complete was built for the U. S. government by the 
Bucyrus Co., of South Milwaukee, Wis., and the contract 
price delivered at Georgetown, S. C., was $73,800. 


> 


THE NEW DRY-DOCK OF THE NEWPORT NEWS 
Shipbuilding & Dry-Dock Co. was begun on Aug. 30 with 
the formal turning of the first shovelful of earth in the 
presence of the shipyard officials and a number of vis- 
itors. The plans for this new dry-dock were prepared 
some months ago by Mr. Walter A. Post, General Superin- 
tendent of the company, but work was delayed on ac- 
count of the war. The basin will be 800 ft. long, with a 
breadth of 80 ft. at the bottom and 148 ft. at the top. 
The depth will be 41 ft. 8 ins., from the top of the sill, 
giving 34% ft. of water at low tide. The keel blocks will 
extend 5 ft. above the bottom, enabling a vessel drawing 
2914 ft. of water to enter the dock. The entrance will 
be 106 ft. at the top and 80 ft. wide at the bottom, with 
granite and concrete casements. The bottom will be of 
stone and concrete on a row of piles bracing the entrance 
at each side. There will be a line of piles, six in width, 
down the center of the basin, on which the keel blocks 
will rest, while on each side of this will be a row of four 
piles, for the docking keel blocks to rest upon. Piles will 
extend from each side of the dock for a distance of 45 ft., 
and will be connected with the sides of the basin with 
crossbars for the purpose of thoroughly strengthening it. 
The sides of the dock will be cone-shaped concrete walls, 
with granite facings. At the bottom there will also be 
concrete with granite facing, laid upon rows of piles, with 
connecting cross-stringers of huge timbers in both di- 
rections. It is estimated that it will require six months 
to make the excavation for this immense basin, and it 
is hardly possible that the dock will be completed under 
twelve months. It will be very near and just to the north 
of the present dock. With two dry-docks the Newport 
News & Shipbuilding Dry-Dock Co. will be thoroughly 
equipped to handle any of the merchant or war ships 
afloat at any time. 


> 


THE CONSTRUCTION OF TWO IRONCLADS for the 
Norwegian Navy is contemplated by the Norwegian Ad- 
miralty, according to reports from the British Consul at 
Christiana. It is stated by the same authority that the 
bids for construction will be called for by Oct. 8. Inquiries 
should be addressed to the Norwegian Admiralty, Chris- 
tiana. 


> 


THE IMPORTS OF CUBA AND PUERTO RICO, says 
the U. S. Bureau of Statistics, have averaged about $60,- 
000.000 annually for the last decade. Of this about one- 
half came from Spain, about one-third from the United 
States and the remainder from England, Germany, 
France and other nations. Of this total Cuba took about 

»o%. The fact that Spain commanded the bulk of the 
traffic was due to the discriminating tariff, now abolished: 
and under these circumstances the class of Spanish im- 
ports is interesting. In 1895 and 1896 the chief Spanish 
imports, in the order of value, were: Wheat flour, shoes, 
flax and hemp and manufactures of these, firearms, soap, 
manufactures of wood, packing and cigarette paper, wax 
and stearin, bricks, earthenware, butter, rice and leather. 


> 


BIDS FOR SMOKELESS POWDER for use on United 
States warships were received by the Navy Department 
on Sept. 3. The amount of explosive called for was 1,000,- 
000 Ibs., and the bids were made on two propositions: (1) 
that the government supply the alcohol and ether and (2) 


that the government supply the alcohol only. The bids 
were as follows: 
Proposi- Proposi- 
tion 1. tion 2. 
Cts. Cts. 
per Ib per Ib. 
Dupont Powder Co.. Wilmington, Del... .79% 
Giant Powder Co., San Francisco, Cal...90* 95* 
Dittmar Powder Co.. New York.......80* 7 
Lew's Nixon, Elizabethport, N. J........96+ a 
Laflin & Rand Powder Co..............7T9% RO 
California Powder Co ....... we 80 


*For 250,000 Ibs. only. +For 100,000 Ibs., only. 


4 
> 


THE BALLOON IN WARFARE seems likely to have seen 
its best days, in view of the discouraging experience of the 
United States troops with the balloon at Santiago. It is evi- 
dently mere foolhardiness to send up observation balloons 
within range of the enemy’s guns; but modern infantry 
rifles and light artillery can send projectiles so far that a 
balloon sent up out of range will be too far from the ene- 
my’s lines to discover any facts of importance, unless the 
weather is unusually clear. 


> 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was a derailment which occurred Sept. 1 on the New 
York, Ontario & Western R. R., at a point about four miles 
south of Fulton, N. Y., and which is stated to have been 
caused by tramps who threw open the switch at which the 
train was wrecked as well as two switches to the north of 


the wreck. The train wrecked was a fast passenger train 
known 4s the ‘‘Chicago Limited” and, it is stated, was run- 
ning at a speed of 60 miles per hour when it struck the 
Switch and was thrown over to the side track. The rapid 
speed made it impossible to make the sharp turn and the 
train left the track. The engine was thrown 20 ft. and 
badly wrecked; the tender was inverted, and the head coach 
telescoped the baggage car. A vestibuled chair car and 
sleeper coming behind were both derailed. The engine 
driver, fireman and one brakeman were killed and eleven 
others were injured. 


> 


THE EXPLOSION OF A HARBOR DEFENSE MINE 
in the Mississipp! River at New Orleans, La., on Sept. 3, 
destroyed the U. S. Government snag boat ‘Meigs’ and 
killed six of the 19 men on board. The ‘‘Melgs” was en- 
gaged in removing the harbor mines at the time of the 
accident, and no reason is known why the explosion should 
have occurred. 


> 


A GRADE CROSSING COLLISION between an electric 
car of the Troy City R. R. and the special boat train of the 
Delaware & Hudson Canal Co., which occurred at Cohoes, 
N. Y., on Sept. 5, resulted in the death of 18 persons on the 
electric car and the injury of nearly as many others, some 
of whom will probably die. The electric car contained 35 
passengers at the time of the accident and was struck 
fairly in the center by the passenger train which was going 
at a high rate of speed. The responsib'lity for the accident 
has not been determined. 


> 


THE COLLAPSE OF TWO 368-FT. PRATT TRUSS 
spans of the New York & Ottawa R. R. bridge under con- 
struction across the St. Lawrence River, near Cornwall, 
Ont., occurred on Sept, 6. precipitating about 0 persons 
into the river, of which it is estimated that fully 30 were 
killed. This bridge crosses the river at a point where 
the stream is divided into two channels by Cornwall Ist- 
and. Crossing the Canadian channel a cantilever structure 
is being erected and crossing the American channel a 
three-span Pratt truss structure. Both of these structures 
are designed to carry a single track railway. It was the 
Pratt tryss structure to which the accident happened. The 
three spans are carried by four masonry plers constructed 
of rock-faced ashlar masonry, with Portland cement con- 
crete backing. The river piers rest on cribs filled with 
Portland cement concrete up to within 8 ft. of low water, 
and the shore piers rest on concrete footings placed in ex- 
cavations dug 5 ft. below low water. The foundation bed 
consists of hard compact clay and boulders. At the time 
of the accident the ereetion of the span between pliers No. 
1 and No. 2, numbering from the American shore, had 
just been completed and the workmen were engaged in 
removing the traveler employed in the erection. The 
erection of the other two spans had been completed pre- 

viously. Accounts differ as to what actually happened. 

one eye witness asserting that the shore span collapsed 
first, dragging down pier No. 2 and the next span tn tts 

fatl, while others state that the foundation of plier No. 2 

had become undermined by the swift current. and ft col- 

lensed, carrying with it the two spans which It supported. 

The latter view seems to be the one most generally ac- 

cepted as correct by the contractors and others on the 

ground, according to the press dispatches. A strong bit 
of evidence in favor of the collapse of the pler first Is the 
fact that, according to the press dispatches, not a vestige 
of the masonry was apparent after the accident, and tt 
seems hardly probable that the falling of the shore span 
first would have caused such a total collapse of the 
masonry. In our next issue we hope to present In more 
detail the circumstances of the accident and such evidence 
as is available regarding its cause. The contractors for 
the bridge are the Phoenix Bridge Co., of Phoenixville, 

Pa., who sub-let the substructures to Sooysmith & Co., 

of New York, N. Y. 


> 


THE CABLE CARS WERE STOPPED on Broadway, 
New York city, between the Battery and 35th St., for 
nearly ten hours, on Sept. 5, from a most unusual cause. 
The chimney of the Houston St. power station is 14x 4 ft. 
in interior cross-section. It is built of red brick and lined 
with a thin lining, only 4% ins. of fire brick, this lining 
being bonded to the red brickwork. There is a damper tn 
the chimney, operated automatically by the steam pressure. 
At 2 a. m. on the morning of Sept. 5, when the damper 
happened to be nearly closed, a portion of the fire-brick lin- 
ing fell on {t and jammed it so that it could not be opened. 
The draft of the boilers being thus choked, the steam sup- 
ply to the engines soon failed, and the cars stopped run- 
ning. Several cartloads of brick and mortar were removed 
from the bottom of the chimney, and it was nearly noon 
before the cable cars were started. In the meantime horses, 
horsecars and drivers were secured, and for about four 
hours from 7.30 a. m. a horsecar service was run. 


AN EXPLOSION OF CELLULOID at the works of the 
Celluloid Mfg. Co., of Newark, N. J., on Sept. 4, and the 
fire caused by it, resulted in the injury of 40 persons, three 
of whom are pronounced fatally injured. The explosion 
occurred in the celluloid scrap house, and the only reason 
for it so far determined is the prolonged and intense heat 
of the past week. 
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WATER PURIFICATION AT WILMINGTON, DEL. 


A unique system of water purification has been 
in use at Wilmington, Del., since the latter part of 
1894. Upward filtration is employed at the rate, 
as designed, of 43,560,000 gallons per acre, or 
1,000 gallons per sq. ft. of filter bed. The water 
is treated with iron before filtration, and is aera- 
ted both before and after passing the beds. The 
ordinary cleaning of the beds is effected by wash- 
ing the filtering material while in place with both 
air and water. The prototype of this filter was 
built at Tacoma and is said to be still used at 
times of bad water. 

Wilmington has had a public water supply since 
1804. The original works were built by a com- 
pany, which sold them to the borough in 1810 for 
$10,000, Wilmington thus being the pioneer Amer- 
ican city in changing from private to municipal 
ownership of water-works. The population of the 
city Increased from 42,478 in 1880 to 61,431 in 


consumption is very unlikely to be coincident with 
heavy rains and turbid water, but it is not safe 
to count on being able to shut down the pumps 
for more than four days at a time. 

The filter plant was designed by Mr. George H. 
Sellers, late Manager and Engineer of the United 
States Filtering & Purifying Co., Girard Building, 
Philadelphia, but a resident of Wilmington until 
his death some two years ago. Day labor was em- 
ployed for the construction of the plant, which 
was under the supervision of Mr. Sellers and of 
Mr. Joseph A. Bond, Chief Engineer of the Wil- 
mington Water-Works. 


The plant consists of five filter beds, each 16> 
125 ft., and each supplemented by ducts and pipes 
used for aeration and the devices for adding iron 
to the water. Each bed is designed for a capacity 
of 2,000,000 gallons in 24 hours, making a total 
capacity of 10,000,000 gallons, with no allowances 
for beds out of use for cleaning. The combined 


imentation tanks.” From here the water » asses 
upward through the filter bed and out at 1). enq 
it entered, after a journey of 500 ft. The red 
water for each bed passes over a copper ato; 
wheel 2 ft. in diameter and 3 ft. in length, © hich 
turns the bundles of iron rods, the powe: 

transmitted by means of a link belt chain p 
fore the water goes to the pumps air is ag ad- 
mitted to it through a 2-in. perforated pipe, 
at the right hand end of the longitudinal se. 


Scrap iron was first used instead of iron + ids 
about 1,600 Ibs. to each bed. This was pla; j, 
square boxes and when the corners of the aite, 


were down the increase in power required t 
them gave a jerky motion and caused the } xe 
to break. The rods are suspended in a chai, 
They are of common iron, about % in. in diay ter 
and there are about 300 Ibs. of iron in each by 
dle, or 1% short tons in each bed. The bund 
rods make about 6 revs. per min. The attriti 


ection Showing 
(in First 500” Top 
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FIG. 1.—-PLAN AND LONGITUDINAL SECTION OF WATER PURIFICATION PLANT AT WILMINGTON, DEL. 
Geo. H. Sellers (deceased), Engineer; Joseph A. Bond, Chief Engineer Water-Works. 


1890, and is now estimated at from 70,000 to 
75,000. 

The water supply is taken from the Brandywine 
Creek, being pumped from the clear water well 
to storage reservoirs, with repumping for a small 
area of high service. Although the creek has for 
years past received more or less organic pollu- 
tion it is doubtful whether filters would have 
been put in as soon as they were had it not been 
for the large amount of suspended matter carried 
by the stream. The evils of pollution were of- 
ficially recognized a number of years ago and 
steps taken to remove them, as described later in 
this article. It has been the practice for some 
time to shut down the pumps when the water is 
at its worst, drawing the supply from the storage 
reservoirs meanwhile, but these have a combined 
capacity of only 40,000,000 gallons, and it is, of 
course, desirable to keep some water in reserve. 
The average daily consumption for a number of 
years has been nearly 6,000,000 gallots, while at 
times the maximum consumption for several days 
has been much larger. Of course the maximum 


area of the beds is 10,000 sq. ft., or less than one- 
fourth of an acre, making the rate of filtration 
1,000 gallons per sq. ft. per day, or over 43,000,000 
gallons an acre, with no allowance for cleaning. 
A plan and sections of one of the beds are shown 
by Figs. 1 and 2. Water passes from the supply 
pipe down into a number of conical tubes, in- 
tended to suck in air with the water, and thence 
into a flume, where the water first comes into con- 
tact with ten bundles of revolving iron rods and 
afterwards has air admitted to it through the 
goose necks shown in the longitudinal section. Af- 
ter passing the length of the first flume the water 
returns through another one, directly below it. 
More air was introduced here until quite recently. 
when the air pipes for the lower flume were taken 
out, on account of the difficulty experienced in 
keeping them open. It then divides into two parts 
and flows the length of the filter bed the third 
time, through the two side flumes shown in the 
cross-section. After having flowed through the 
375 ft. of flumes the water passes down beneath 
the filter beds into the ccmpartment entitled “sed- 


the rods as they revolve on each other was ide- 
signed to cause particles of iron to be deposited in 
the water to serve as a coagulant. The water de- 
partment has no records of the amount of iron 
consumed in the process, but Mr. Bond states th: 
rods have not been renewed for two years or Ss) 
Had the rods been entirely consumed in two year 
iron would have been used at the rate of abou! 
0.025 grains per gallon of water. In the Ander 
son process of iron treatment 0.1 and 0.2 grain 
per gallon are taken up by the water, accordins 
to the printed matter issued by the company con 
trolling that process.* The lower of these tw: 
rates, or 0.1 grain per gallon, would require 14° 
Ibs. of iron per 1,000,000 gallons of water filtered 
or 57,000 Ibs. of iron for the past two years, against 
the 15,000 Ibs. put in place two years ago, an’! 
still but little wasted. The rubbing of the rods 
together as they revolve seems to do little more 


See p. 241, “Public Water Supplies,” by Jno. W. Hi! 
Also see Eng. News, Feb. 14, June 6 and Sept. 5, )%°. 
Jan. 1, 1887 April 25, 1891 (under Society Proceedings 


ani Sept. 22, 1892. The Anderson process is in use in © 


rumber of places abroad, 4 
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than keep them somewhat polished, judging from 
-»e jooks of the outer rods. The scrap iron, while 
i. use, showed more wear than the rods, as would 
be expected. 

vhen the plant is working at its full capacity 
¢ 10,000,000 gallons in 24 hours, or 2,000,000 gal- 
ions per bed, the time taken for the water to 
travel from the last bundle of rods to the sedi- 
entation chamber is stated to be about 314 min- 
utes, and through the whole plant about an hour. 

whe air for aeration was furnished by a Clay- 
ton air compressor with an 18 x 24-in. air end un- 
til about two years ago, when a No. 4 Wilbraham- 

aker blower was substituted. The blower is 
run by the water wheel that drives the power 
pumps, thus saving power, besides which the air 
is always available now, whereas the compressor 
had to stop aS soon as the steam plant shut down. 

The volume of air supplied is said to be about 
equal to the volume of water treated, doubtless 
meaning air at atmospheric pressure. 

Originally, one whole filter bed was washed dur- 
ing each twelve hours, except that no washing 
was done for the last half of Saturday and all of 
Sunday. A little calculation will show that under 
this plan the periods between washing each bed 
would be alternately 2%4 and 4 days. In 1896 each 
bed was divided into halves by plank partitions, 
so that only one-tenth instead of one-fifth of the 
plant need be thrown out of use for washing. In 
addition, washing is done each day now, with a 
“long wash” on Sunday. The filtering material 
was also removed and washed in 1896, one bed at 
a time, the “gravel and sand,” to quote from the 
report for that year, ‘‘were again separated into 
their various sizes and replaced, their comparative 
depths (being) changed from 17 ins. of gravel and 
12 ins. of sand to 12 ins. of gravel and 16 ins. of 


total pumpage. The total amount of water 
pumped from the Brandywine, all of which we sup- 
pose was filtered, during the three full years the 


, purification works have been in operation, to- 


gether with the wetenay daily pumpage, is as fol- 
lows: 


Pumpage, gallons.—-——, 


Year. Total. Daily average. 
2,127 .600,000 9,830, 0¢ 


There are no records of the amount of material 
retained by the sedimentation tanks. Every time 
downward washing is employed some of the sedi- 
ment, if any, goes out. If necessary the sediment 
is further removed by the use of a stream from a 
hose, but this operation is not often required. 

The cost of operating the filter plant is not given 
in the reports of the water department, but it is 
stated in the report for 1897 that the ‘expense for 
maintenance” for that year did not exceed “one 
dollar per million gallons filtered.’ Main- 
tenance in the words quoted probably means all 
operating expenses. in the financial reports en- 
tries are made yearly under ‘‘filter account” and 
“filter maintenance.” The former appear to in- 
clude construction expenses, and the latter sup- 
plies for repairs and operation. The items under 
these two headings in the reports from 1893 to 
1897, inclusive, are as follows: 


Filter acct. Filter maintenance. 


1898...... 

1894...... 38,7: $158 
1896 rere ee 4,720 425 


$100,386 
*Including $2,180 for filter house. 


To the figures in the last column should be 
added labor, and possibly some other items, to ob- 
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FIG. 2.—CROSS SECTION OF WATER PURIFICATION PLANT. 


sand.” This is the only time the filtering mate- 
rial has been taken out, washed and screened, Mr. 
Bond states, but reference is made further on to 
a clogging of the beds in 1894 or 1895, which ne- 
cessitated the removal of the material. 

The original intention seems to have been to 
cleanse the filtering material with water 
admitted from above under a head of 1 
ft. alternated with air admitted under pres- 
sure from beneath. In the latter case the 
water would still be passing upward through 
the bed, as when in use, but the water would be 
wasted. Mr. Bond stated that the air disturbed 
the bed by pushing the material upwards and the 
water carried the fine material downward. Sub- 
sequently perforated pipes were placed in the fil- 
ter beds, as shown in the plan and sections. To 
wash the gravel the beds are now left submerged 
and water is wasted from below, while to wash 
(he sand the sedimentation tanks are left filled 
with water and waste weirs are opened above the 
beds, so that the air or water, as the case may 
be, is forced upwards through the sand. 

While filtered water has always been used for 
washing, as we understand it, water under pres- 
sure has been used for only about 1% years, so 
that previous to this change the amount of wash 
water was unknown. 

In 1897 the amount of filtered water used for 
washing was 53,183,250 gallons, or 2.6% of the 


tain the actual cost of operation. Originally one 
man at $12 a week, or $624 a year, did all the 
work of running the filters. He now has a small 
amount of assistance from a laborer employed 
about the pumping station at $9 per week. The 
filter man is on duty from about 6:30 to 11:30 a. 
m., and from 6:30 to 11:30 p. m. No charge is 
made against the filter plant for the power re- 
quired to supply the air for aeration nor for elec- 
tric lighting. At 4% the annual interest charges 
on the cost of construction would be about $4,000, 
or about $2 per 1,000,000 gallons filtered. 


Assuming the plant able to work at its rated 
capacity of 10,000,000 gallons per day, the cost 
of construction, including subsequent changes, 
would be about $10,000 per 1,000,000 gallons. But 
in the report for 1895, after the filters had been in 
use for less than a year, Mr. Bond recommended 
that their area be doubled, setting forth his rea- 
sons as follows: 


The capacity of the filter now in use, although in excess 
of the consumption, is insufficient to supply the pumps 
when they are running at their normal speed, and to de- 
crease the speed of the pumps is poor economy, and to 
force the filter beyond its rated capacity is detrimental! to 
the purity of the filtered water. If the filter area were 
enlarged, the rate of filtration could be lessened, and the 
quality of the water would be improved; besides in- 
creased facilities would be afforded for cleansing the beds, 
which is the secret of the efficiency of all filters. A filter 
of equal area to the one now in use could be built on 
grounds below the pumping station at a greatly decreased 


In explanation of this quotation Mr. Bond states 
that the 2,000,000-gallon water power pump is al- 
Ways used when any pumping is being done. This, 
with the 10,000,000-gallon steam pump, gives a 
daily pumpage of 12,000,000 gallons, which is 20% 
in excess of the rated capacity of the filters and 
3314% above their capacity when a half bed is be- 
ing cleaned. Under the first plan, when a whole 
bed was cleaned at a time, the rated capacity ot 
the plant was reduced to 8,000,000 gallons, making 
the pumpage 50% in excess of the capacity of the 
filters. An automatic gate is provided for admitting 
unfiltered water to the clear water well, if nec- 
essary to supply the pumps, but Mr. Bond states 
that with upward filtration all the water the 
pumps will take can be got through the beds. 

It has already been stated that the pumps are 
shut down when the water is very turbid, a prac- 
tice followed before the filter plant was installed. 
This not only relieves the filters of much work, 
but gives them occasional resting spells. In 1894 
or 1895, Mr. Bond states, it was necessary to 
pump very turbid water, with the result that the 
filtering material became so badly clogged that it 
had to be removed before the filters could be op- 
erated again. In view of all these facts, the filter 
capacity seems to be overrated when placed at 
10,000,000 gallons per day and that without par- 
ticular reference to the degree of purification ef- 
fected. We shall not attempt to decide the proper 
rating, and the consequent cost of construction 
per 1,000,000 gallons actual capacity. 

Wilmington has had a generally decreasing 
amount of typhoid fever, considering its growth 
in population, during the period for which statis- 
ties are available, or from 1881 to 1897, inclusive. 
The following figures show that this rate has not 
been notably accelerated, if at all, since the fil- 
ters were started: 


Approximate Deaths from 
population, ,-—typhoid fever.-—; 
1 = 1,000. Total. Per 100,000. 

49 45 92 
Gal we 55 37 67 
57 32 56 
59 30 50 
cade 67 44 65 
ome 69 15 22 


The figures for population are of necessity only 
approximate. For 1881-1889 they were scalea 
from a population curve plotted from the U. S&S. 
census figures for several decades past. It seems 
to be well agreed by the city officials of Wilming- 
ton that the population of the city has remained 
practically stationary since 1893, and was about 
70,000 in 1897. Since the latter date it is thought 
that it has begun to increase again, with the re- 
vival of industry. 

It is to be noted that steps have been taken ot 
late to protect the water supply from pollution. 
Two sanitary inspectors were appointed in 1894 
to give their whole time to the sanitary patrol of 
that part of the stream within the state. At the 
start these inspectors had no authority to cause 
the arrest of persons polluting the Brandywine, 
but in 1895 this authority was secured from the 
legislature and is reported as being salutary, al- 
though no arrests were made that year and none 
are mentioned in the later reports. 

Some years before the inspectors were ap- 
pointed, or in 1887, the city diverted, by means of 
a 20-in. sewer, the waters of two small streams, 
Rattlesnake and* Crooked runs, from the race to 
a point below the water-works intake. About 
1887 the city began the construction of a system 
of intercepting sewers, which also helped to pro- 
tect the water supply, although in times of heavy 
rain the interceptor overflows into the stream 
above the intake. The sewage at such times is, of 
course, diluted with storm water and, as has al- 
ready been stated, the pumps are shut down. 
Since 1887, also, 'ateral sewers have been built 
with rapidity, the water mains have been extend- 
ed and other sanitary improvements have been 
constantly in progress. Surface wells have been 


abandoned with the extension of the water ser- 
vice and those remaining in use are less liable to 
pollution as the sewerage system comes into more 
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general use. Credit must also be given to im- 
proved care of typhoid patients by physicians and 
nurses and especially to the control of the spread 
of the disease through secondary infection. The 
milk supply, also, is doubtless less responsible 
than formerly for the spread of the disease. 

In the practical absence of analyses of the water 
both before and since the filter plant was estab- 
lished only general impressions can be gathered 
from city officials and residents regarding the im- 
provements in the physical character of the water. 
It seems to be agreed that the plant effects a large 
amount of clarification, although unable to cope 
with the water at its worst. Color, or stain, is 
only partially removed. Complaints of tastes and 
odors, which were heard for a few weeks some 
years, seem to have ceased since filtration and 
aeration was established, the aeration probably 
being the most effective agent in this connection. 

We are indebted to the late Mr. Sellers for the 
blue prints from which the illustrations have been 
prepared. We are also indebted to Mr. Bond 
for information given and courtesies extended 
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slope that a 16-ft. depth of water stores about 
87,120,000 cu. ft., and gives a head of nearly 200 
ft. on the turbines located about one-half mile be- 
low the dam. 

The design of the dam is most unusual. The 
.rock at the bottom of the site was found to lie 
in a number of sharp ridges parallel to the axis 
of the stream, with deep channels between. A 
buttressed face-wall was therefore determined 
upon. The locality afforded facilities for brick- 
making, and this brick was found to be the cheap- 
est material and the one with which the dam 
could be most quickly built. Owing to the decp 
hollows between the ridges of the bed of the 
stream, an ordinary double-faced wall would 
have been difficult to construct without expen- 
sive foundation work. 

The total length of the dam, including over- 
flow, is 431 ft. on the crest; the greatest height is 
60 ft., with a concrete foundation varying from 
1 to 23 ft. in height and above that 36 ft. 9 ins. 
of brick work. There are six buttresses, 28 ft. 
apart c. to c., and each 40 ft. long, and 12 ft. 


well in it covered with a 12-in. wooden lid 
can be raised by a 50-ton hydraulic ram, wo:: 
by a pump at the back of the wall. The 1. 
service outlet pipe is carried through the . 
with an entrance made of a tapering and r 
brick culvert. The entrances to this culvert »- 
to the two 6-in. flushing pipes are covered | 
grating and surrounded by a sediment ba. jp 
formed by building an earth dam across the ri. = 
bed. This same dam diverted the water to :} 
temporary outlet during construction. 

The dam contained about 6,000 cu. yds. of « 
crete and 500,000 bricks, and the total cost of |. 
dam was less than $45,000. To prevent grad).) 
silting up, a cribwork will be built later ac. .< 
the upper end of the valley. 


LOSSES FROM IRRIGATION AND OTHER CANALS 3) 
SEEPAGE. 

In our issue of June 23, 1898, we published 

article cn “The Loss of Water from Res»; 

voirs by Seepage and Evaporation,” in which we 
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BRICK AND CONCRETE DAM WITH ‘BUTTRESSES ON THE BELUBULA RIVER, NEW SOUTH WALES, FOR THE ested GOLDFIELDS CO. 


to a member of the editorial staff of this journal 
during a visit to the plant shortly after it was 
put in operation and again during August, 1898. 


THE BELUBULA DAM, NEW SOUTH WALES. 


The Lyndhurst-Goldfields Co., of New South 
Wales, commissioned Mr. Oscar Schulze, C. E., 
of Sydney, to provide an installation of water 
power to work large deposits of low grade ore. 
The water was to be taken from the Belubula 
River, draining a watershed of 300 sq. miles, 
with an average annual rainfall of 30 ins. upon 
{t. During the hot season this river is often dry 
for three months; and under these conditions the 
dam had to be of sufficient size to impound the 
water necessary to run three turbines, aggregat- 
ing 200 HP., for these three months. As de- 
scribed in “Indian Engineering” (from which 
journal we have also reproduced the accompany- 
ing cuts), Mr. Schulze located the dam at a point 
on the river just above a succession of falls, with 
a total descent of about 175 ft. At this point the 
river had cut out a narrow gorge in diorite rock. 
The valley above this gorge is of such width and 


Oscar Schulze, Sidney, Australia, Chief Engineer. 


wide where they abut against the wall and 5 ft. 
wide at the outer end. Each buttress, as carried 
up in brick work, forms a segment of a circle 
with a radius of 36 ft. 2 ins., and it decreases in 
thickness from 8 ft. 6 ins. at the center to 4 ft. 
on the outer circumference. These buttresses 
form piers for five elliptical, brick arches, which 
are 4 ft. thick at the bottom, 1 ft. 7 ins. at the 
top, and lean forward on an angle of 60°. The 
spaidrels between the arches were filled with con- 
crete, and this concrete covered the crown of the 
arches to a depth of 12 ins. and joined the side 
walls of the dam, which were also made of con- 
crete, with large boulders imbedded to save ex- 
pense. These side walls were built on the same 
angle of 60° on the water-face, but were vertical 
on the other, with a top width of 2 ft. 

The overflow, built at one end of a side wall, is 
65 ft. wide, and is divided into five sluiceways; 
provision is also made for the water to run over 
the dam between the buttresses in extreme high 
water. The arched outlet in the base of the dam, 
which was left open during construction, is fitted 
as an emergency outlet by building out a pro- 
jection on the water-face of the dam with a 5 ft. 


gave the conclusions of Prof. L. G. Carpenter on 
this subject, as set forth by him in Bulletin No. 45 
of the Agricultural Experiment Station, Fort Col- 
lins, Col. The same institution has now issued 
Bulletin No. 48, also by Professor Carpenter, on 
“Losses from Canals from Filtration or Seepage.” 
This bulletin is based on measurements made un- 
der Professor Carpenter’s direction, on years of 
general observation, and on measurements made 
by others in this and foreign countries. The bul- 
letin may be obtained by applying to Professor 
Carpenter, or the director of the station. Its con- 
clusions are as follows: 


(1) The losses from evaporation are relatively insignif 
cant compared with the seepage losses’ from most canal: 
In the cases most favorable to evaporation and lea:' 
favorable to seepage the evaporation is not over 15% « 
the seepage. 

(2) In the case of reservoirs it was concluded in Bulletin 
45 that the seepage was less important than the evapors- 
tion. This is different from the results found in ditches. 
not because the evaporation is less, but because the seep- 
age is much more. 


(3) The losses are sometimes enageh to cover the who! 
canal 20 ft. deep per day. 


= 
{ 
- 
} A. Sluice Gates 
i 40, | _ Ss 
4 Dior: > 
t / ° Chamherda 
\ 5 \ 
Batter 60° ‘ } { 
3 } | \ 4 
x i \ 2 
d 
i 
q 
i 
4 
2 


September 8, 1898. 


ENGINEERING NEWS. 


149 


{) The loss in clay soils is less than in sandy or graveliy 
soils, but rarely as small as 3 ins. daily. 

(5) The loss is greater when water is first turned in than 
after the bed has become saturated. 


(6) Sometimes the canals are found to gain for the whole , 


or part of their length, or the canals may act as drains. 
i: uis is more likely to be the case when the canal is deep 
i, the ground, when crossing lines of drainage, or when 
jocated below other ditches or irrigated tracts. 

(7) In the prevailing Colorado soil, when not intercept- 
| ¢ seepage, the 108s may be put provisionally at from 1 to 
2 {. per day over the whole surface of the canal. In clay 
soils it is less, but still nearly one-half as much. 

s) The loss in carrying water in small quantities is 
relatively larger than in carrying large amounts. The in- 

reased depth of water means increased leakage. but the 
carrying capacity increases faster than the leakage. 

(sa) From the standpoint of economy it is wasteful to 
run a small head. It is more economical to run a large 
head for a short time. In the management of small ditches 
che time system of distribution can be introduced to ad- 
vantage, saving time and labor as well as water. 

(y) It is wasteful to use two ditches or laterals when 
one would serve. 

(10) The loss increases with higher temperature, being 
about twice as much at 80° as at 32° F. 

(11) The loss increases with greater depth of water, but 
the exact relation needs further investigation. 

(12) The loss will be iessened by any process which 
forms or tends to form an impervious lining or coating of 
fine material, as of clay or silt. The silt, consisting of 
fine sand, improves many soils. C.ay is better, and es- 
pecially limy clay, the lime with the clay forming an al- 
most impervious coating. 

(13) Cement linings as used in Catifornia and Mexico 
are not warranted by the conditions in Colorado, nor 
would the weather conditions be favorable. Nor is the use 
of wooden stave piping for this purpose likely to be 
profitable in many places in the state, if at all on the 
larger canals at present. The silting process applied with 
discrimination will accomplish much at smaller cost. 

(14) On small laterals g.azed sewer pipes may save an- 
noyance often connected with the carrying of water in lat- 
erals for considerable distances, which, with the saving of 
water, May make its use an object. One of the supply 
laterals of the Colorado Agricultural College is of vitri- 
fied sewer pipe, over 4,000 ft. of 12-in. pipe being used. 

(15) Some particular sections in canals are subject to 
much greater loss than the canal as a whole. Hence 
water can be saved by locating the leaky place and reme- 
dying it. This may be desirab:e to do while it woud be 
unprofitable to treat the whole canal. 

(16) There are many places where it would be advan- 
tageous to combine two ditches, by this means saving not 
only the loss of water, but saving superintendence and 
maintenance charges. With increased confidence in the 
accuracy of water measurement, reluctance to such con- 
solidations shoud lessen. 

(17) The depth of losses from laterals is probably greater 
than in the main ditches. The laterals are less permanent, 
are steeper, have less silt, and are more poorly cared for. 

(18) There must be some arrangement of ditches and 
laterals which is the most economical for given conditions, 
so that the aggregate of the losses of the whole system 
will be a minimum. Certainly the location and arrange- 
ment of the laterals for carrying water from the main 
ditch is worthy of consideration by the management of the 
main canal, and the importance increases with the size of 
the canal and the width of the strip it serves. 

(19) It is not to be understood that the whole of the loss 
from the ditches is lost to the public wealth of the state. 
Some, perhaps much, of the loss, May reappear as seep- 
age in lower ditches or in the main stream and again be 
used, It is, however, lost to the particular ditch and in- 
cidentally is destructive to much land. With all practica- 
ble methods of prevention, there will still be abundant loss. 
It should be to the advantage of the individual ditch to 
prevent such loss as far as practicable, 

(20) A general statement of the total amount of loss of 
water must be made and accepted with reservation. It 
would appear that in the main canals from 15% to 40% 
is lost, and in the laterals as much more. It would thus 
appear that not much over one-half, certainly not over 
two-thirds of the water taken from the stream, reaches 
the fields* In the most favorable aspeet, the loss is great, 
and is relatively greatest when the loss can be least af- 
forded, viz., when the water is low and the ditches are 
running with reduced heads. 

(21) There are some 2,000,000 acres of land irrigated in 
Colorado, and the value of the water rights, at a low 
estimate, is as much as $30,000,000. (The census estimates 
the water rights as worth $28.46 per acre.) On this basis, 
the capital value of the water lost by seepage in the 
canals and ditches may be put at from $6,000,000 to $10,- 
000,000. From the evidence at hand at present this seems 
a low estimate. 


— 


A 48-IN. ROTARY VALVE. 
The accompanying cut shows the details of a 48- 
in. rotary valve, made by the Viney Independent 
Gate Valve Co., Ltd. Lippincott Building, Phila- 


delphia. The two principal advantages of this 
valve are the quickness with which it can be 
opened or closed and the small space which it re- 
quires. The manufacturers claim that two men 
can open one of these valves in one-tenth the time 
required to open an ordinary lift valve. The body 
of the valve has a diameter only 8 ins. in excess 
of that of the pipe on which it is placed. This feat- 
ure is valuable where valves are placed in any lim- 
ited space, especially beneath street surfaces. In 
the city of Philadelphia about 150 of these valves, 
from 20 to 48 ins, in diameter, are placed beneath 
the streets. 


NEW FREIGHT CAR DRAFT RIGGING OF THE PENN- 
SYLVANIA R.R. 

About 4 year ago the Pennsylvania R. R. and 

allied lines secured the license to use a new draft 

rigging for freight cars, which promises to reduce 
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which was a flat car, had all its sills broken in 
two and the body doubled up like a jack-knife, 
yet, when the wreck was cleared off the draft rig- 
gings at both ends were found intact, draft sills 
and all, and the complete outfit was applied to 
another car the next day, without repairing any 
parts, except straightening some of the bolts se- 
curing the draft sills to the center sills. 

In another instance a train parted between the 
engine and the first car, on account of a broken 
knuckle. The cars bumped up against the tender 
with such force that the tank shifted 1 ft. on the 
frame, and the end sills on the first car, which had 
this draft rigging, broke, but the rigging itself was 
not damaged. The following two cars, which had 
a different kind of draft rigging, had it broken, 
on one car at both ends. 

An interesting test was also made at Columbus, 
O., about a year ago, when two cars with these 
draft riggings were each coupled to a locomotive 
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materially the cost of maintenance of this class 
of equipment, draft rigging repairs being generally 
conceded to be one of the largest items of expense 
in car repairs. This new device was first tried 
on a number of cars on the South West Sys- 
tem, which ran for a year without showing any 
signs of weakness in the parts belonging to the 
draft rigging, after which the Pennsylvania R. R. 
proper also equipped a number of its cars with 
the same device. As many of these cars as could 
be reached were recently examined, and after 1% 
years’ service their draft riggings were found tobe 
in perfect condition, not a single part needing re- 
newal in the whole lot. As far as known by the 
officials, not any of these cars have had any re- 
pairs done to their draft rigging since they were 


Longitudinal Section, 


headed in opposite directions. The cars were con- 
nected by means of a 30-ft. switch rope looped 
around the knuckle. The engines were then started 
at full speed, and when the rope tightened up it 
produced a jerk sufficient to snap off one knuckle 
by shearing off the pin, cracking another knuckle 
and bending two other knuckle pins. There was 
no damage done to the draft rigging of either car. 

The strength, which this form of draft rigging 
possesses, is not, however, its principal advantage, 
which is the ease with which it can be taken 
down and put up, and the short time required to 
renew a coupler, the latter job having frequently 
been done in six minutes, often without switching 
the cars out of the train. To do this work it is 
only necessary to remove the nuts or keys securing 
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PHILADELPHIA, PA. 


turned out, nor have any draft springs been found 
broken on them. 

Some of the cars have been exposed to unusually 
rough handling and have been in collisions, yet it 
is stated that although the couplers or the cars 
themselves have been more or less injured, the 
draft riggings have so far escaped all damage. 
In one instance, it is stated, a yard engine backed 
down into a cut of cars, of which the first one had 
this draft rigging, with such a force that the car, 


the stop bars on one side, and then drive these 
stop bars through by means of a long stick pro- 
jecting beyond the side of the car, where there is 
plenty of room for using a sledge. If a draft 
spring should need removal, which has not hap- 
pened yet, however, the back end of the coupler 
with the tail strap is tipped down on the carrier 
iron, after the stop bars have been removed. 

In the accompanying illustration two different 
kinds of fastenings for the stop bars are shown, 
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which are both being tried. The one with keys 
instead of nuts reduces the machine work, and 
makes it possible to renew all parts of the draft 
rigging at any blacksmith shop without special 
tools or formers, which may be a decided advan- 
tage for cars that are apt to get out of order at 
distant points, away from regular repair shops. 
It is estimated that this form of draft rigging 
can be made and applied cheaper than the one 
in the M. C. B. recommended practice, and it is 
claimed to have a decided advantage also in 
that it may be applied to draft sills spaced as close 
as 5 ins. Another feature is that the spring can- 
not be compressed solid, which is probably the rea- 
son why, so far, no springs have broken. It is 
understood that the device is to be tried on some 
new steel cars of large capacity, for which it is 
considered well adapted on account of its strength. 


THE LORAIN SHIPYARD OF THE CLEVELAND SHIP 
BUILDING CO. 


The Cleveland Ship Building Co. has recently 
completed a shipyard and dry dock, at Lorain, O., 


The slope timbers are 12 x 12-in. and 8 x 12-in. 
alternately, and 32 ft. long, framed into the trans- 
verse floor timbers. The slope timbers are covered 
by 1-in. pine boards, and upon these are laid the 
alters or steps. The floor consists of 4-in. pine 
planks laid on the longitudinal timbers, between 
the long transverse timbers. There are two drains, 
one at the foot of each slope, and they unite at the 
east end of the dock in a cross drain, leading to a 
brick tunnel, 5 ft. in diameter, which conveys 
the water to the pumps. The latter are two in 
number, each having a 30-in. discharge, and to- 
gether having a pumping capacity of 50,000 gal- 
lons per minute. They were built by the South- 
wark Co., of Philadelphia, and have performed 
their service with entire success. 

The dock is enclosed by a line of 6 x 12-in. 
tongued and grooved sheet piling, driven 20 ft. into 
the ground, and anchored to round piles outside by 
1%4-in. iron rods. The rudder well is 10 x 15 ft., 
and 10 ft. deep, with a concrete bottom 24 ins. 
thick, the sides being protected by sheet-piling. 
The work of construction was commenced on Feb. 
22, 1897, and the first boat docked was the “Sir 
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front are protected by piling and sheet-piling, «. 
chored back to other piles, by 1%-in. iron roc 
Under each berth are six rows of piles, capp 

with 12 x 12-in. oak timbers, for supporting 

ships during construction. The railroad trac) 
shown on plan serve to transfer the material fr 

the main line to the various overhead crar 

shown on the plan, and everything has been ( 
signed with a view of simplifying the handling 

material. 

The frameWork of the main shop is of st. 
construction, with the first floor divided into t. 
rooms, each 40 ft. wide by 250 ft. long, with a pa 
sageway between them 15 ft. wide, in each ca 
measured from centers of columns. The clea 
headroom in this first floor is 18 ft. 6 jns.: an 
each 40-ft. space is covered by a traveling cran. 
running upon tracks on the four sets of side pos': 
The mold-loft is located over one-half of this firs 
floor; it is 48 ft. 9 ins. wide, from out to out o: 
side posts, 8 ft. 6 ins. high in the clear, and j- 
covered by a flat, trussed, timber roof, with a 4 
ply tar and gravel roof. The other half of the ma: 
floor is also covered by a tar and gravel roof Ja: 
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GENERAL PLAN OF THE SHIPYARD AND DRY DOCK OF THE CLEVELAND SHIP BUILDING CO.,, AT LORAIN, O. 


“6 miles west of Cleveland, and the entire plant 
is now in operation. The designs were prepared 
by Mr. James Ritchie, M. Am. Soc, C. E., of Cleve- 
land, who also superintended the construction. 
The accompanying drawings show the general ar- 
rangement and details of the work. The dry dock 
has a total length of 560 ft., a width on top of 96 
ft. between copings, a width on the bottom of 59 
ft., and it will hold a vessel of 500 ft. length on 
the keel. It is built of timber and piling and has 
a steel gate, giving an entrance 60 ft. wide on the 
bottom and 66 ft. on the top, with a depth of 17 ft. 
of water gn the sill at the ordinary stage. The 
entrance is protected by two timber cribs, and 
the aprons are of timber on piling. The spaces 
between the piles are filled with concrete, and the 
cribs are filled. with puddled clay. 

The bottom and slopes of the dock are con- 
structed of piles capped with longitudinal 12 x 12- 
in. oak timbers. The transverse timbers of the 
bottom are 12 x 18-in. Douglas fir. There are 63 
of these timbers, 50 of them being 64 ft. in length, 
and the others varying in length from 64 to 82 ft. 


James Ritchie, Chief Engineer. 


Wm. Fairbairn,” 438 ft. long, on Jan. 26, 1898. 
Since that date there have been six other large 
steamers docked with uniform success. 

The power-house and main shop are shown on 
the plans. The shop is equipped with overhead 
traveling cranes, with all necessary tools for 
handling and shaping the plates and shapes for 


_ the building of ships. Each tool has a pneumatic 


hoist for handling the material, and all the tools 
are operated by electricity generated in the power- 
house, each tool having an independent motor. 
There are at present two berths for building ships, 
and over each is a traveling crane operated by 
electricity, and supported by the timber and iron 
trestles shown on the general plan between Slips 
Nos. 1 and 2. The iron trestle is fixed in place, 
while the timber trestle is movable, and will be 
taken down when the vessel is ready for launch- 
ing, as all vessels are launched sideways on the 
lakes. There will be space for building four ves- 
sels at one time in this yard, but only two are now 
being built. 

The sides and ends of the slips and the river 


on %-in. matched pine boards, resting upon the 
main plate girders. Outside of the lower floor of 
the main shop are two parallel wooden sheds, each 
about 15 ft. wide, with one of these sheds termin- 
ating in the plate furnace, as shown on the genera! 
plan. The heating furnaces, for preparing plates 
and shapes for bending, are operated by crude oi! 
fuel. 


A NATURAL DRY DOCK. 


We are indebted to Mr. T. Hodgson, of Bed- 
ford, Province of Quebec, for a description of a 
natural dry dock and the manner in which it has 
been utilized. This dock is on the Maine side of 
the St. Croix River, between Calais and Passama- 
quoddy Bay. At this point a small brook has cut 
a channel of sufficient width through the river 
bank down to about the level of low tide; the dif- 
ference in tide levels at this place being nearly 
25 ft. 

As there was a considerable amount of shipping 
owned in this neighborhood and d ng facilities 
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were absent, some ingenious Yankee concluded 
that he would utilize the cut made by the smal) 
stream; especially as the high range of tide pro- 
yided all the appliances needed to fill. and empty 
the dry dock. Starting several hundred feet from 
the river, on the small tributary, a cut was made 
across the bed of the stream, extending into each 
pank, and a ten-foot wall of stone laid in cement 
was built. At the center opening the top of this 
wall was about on the level of the bed of the 
stream; but at the sides it extended above the 
nighest tides. Sills were laid in the opening and a 
pair of ordinary lock-gates were put in place, 
opening outwards. A pipe controlled by a valve 
was laid in the center wall level with the stream 


land Cement, the methods employed by govern- 
ments, municipalities and individuals in testing 
the strength of cement pipes. He found that these 
tests varied in each case, and none were regarded 
as complete for the purpose intended. Similar 
conditions existed in other countries than Ger- 
many. 

In the investigation to be made Mr. Gary con- 
cluded that the points to be determined were as 
follows: The resistance to internal and external 
pressure; impermeability; resistance to the at- 
tack of acids; and the wear upon the interior by 
sand passing with the water. The tests should 
then mainly determine the bursting and crushing 


. Strength, and the texture and composition of the 


Length of Dry Dock over all 5600" 
Width between Copings 96.0" 


Width of Bottorn of Dock 590 
= Length of Botton of Dock 5040 
Gate at Bottom between Jambs.. 600° 
ail Gate at Top between Jambs 660° 
1 t Depth of Water on Sill at Zero 170° 
rt Depth of Water on Blocks at Zero --15°3" 
6420 'Sheet Pling 
\ 35 Pile £ Coping 


in the earth, with a covering layer about 1S ins 
thick. Over the pipe was then placed a double 
plank platform, about 3 ins. thiek in all, and 3.28 
ft. square, and on this was placed the test load. 
The rupturing load was found to be about 28,- 
600 Ibs. 

For the test of pipes of ‘‘armed-cement,” or ce- 
ment reinforced by a double iron mesh on the Zis- 
seler system, the engineer of bridges, at Breme, 
prescribes the following test: The pipe is buried 
in sand in a solid wooden box; then by means of 
a cover fitting inside the box a pressure of 7,500 
kilos. per running meter, or about 500 Ibs. per lin. 
ft., is applied to the pipe. The pipe is required 
to stand this pressure without deformation or 
cracking. For pipes of oval section, 120 x 96 cm., 
and sides 6.5 cm. thick, armed with three layers of 
metallic mesh, a uniform load of 9,000 kilos. per 
meter, or a little over 600 Ibs. per foot, is pre- 
scribed. At the Hague the resistance of beton 
pipes is determined by placing them in a trench 
and then loading them uniformly on the square 
meter of horizontal projection. One pipe in each 
50 is submitted to this test; and this load is car- 
ried up to 12,000 kilos. for pipes 1.5 x 1 m. and 1.2 
x O8 m. At Copenhagen, Mr. Emanuel Jensén 
employs a process for testing pipes of clay and 
of “armed cement” which has given very satis- 
factory results. A heavy timber is imbedded in the 
soil, carrying upon one end a heavy counter- 
weight of cement, and near this are two bars of 
iron, pierced with holes, attached to the sides of 
the timber. The pipe to be tested is placed in a 
strong wooden box, nearly filled with sand, and 
resting upon the timber, and pressure is applied 
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bed, and carried off any water intercepted by the 
low wall and the sills, and a ditch, cut above the 
level of high tide, provided an outlet for the small 
amount of water usually coming down the brook 
channel. A few well bedded cross-timbers for sup- 
porting the keel of the vessel completed this ser- 
viceable dry dock, 

The operation of the dock was very simple. The 
vessel came up the river on the flood tide ana 
was hauled into the dock and held in position over 
the keel blocks as the tide ran out. As the water 
level lowered shores from the banks kept the ves- 
sel upright, and these are found sufficient for the 
class of vessel using this dock. When the tide had 
ran out the gates were shut and the water was 
kept out until repairs were completed. To un- 
dock the ship the gates can be opened at low tide 
and the water thus admitted on the rise of tide 
will float the vessel, and she can pass out and 
down stream on the ebb tide. This dock has been 
in successful operation for some years, and is an 
interesting example of the utilization of existing 
natural conditions for securing a much-needed 
convenience, 


EUROPEAN METHODS OF TESTING SEWER PIPES OF 
CEMENT AND CLAY. 


The International Association for the Testing 
of Materials, in 1896, appointed a committee to in- 
vestigate the methods of testing sewer-pipes 
of cement and clay, as up to that time there had 
been no uniform method of testing, and practice 
\avied widely. Mr. Gary, chief of the section for 
‘he tests of materials, at the test laboratory at 
‘harlottenburg, was directed to take charge of 
‘his investigation, and his preliminary report is 
published in “Les Materiaux de Construction,” 
Nos. 23, 24, the official organ of the Association. 

Mr. Gary, in 1895, had already investigated, for 
‘he German Association of Manufacturers of Port- 
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DETAILS OF DRY DOCK OF THE CLEVELAND SHIP BUILDING CO. 


paste used. The resistance to exterior pressure is 
the most important property in a cement or clay 
pipe; for, with a few exceptions, such pipes are 
simply covered with earth or sand, and are not 
placed in masonry. The pressure upon them will 
differ as these pipes are laid under traveled 
streets, under railway embankments, or under the 
foundation walls of buildings; and it is necessary, 
in passing judgment upon the fitness of these 
pipes, to distinguish between the loads to which 
they are to be subjected in use. Mr. Gary then 
details the practice of a number of German cities 
in the test of cement pipe, as follows: 

The Department of Public Works of Liegnitz 
requires that a cement pipe one meter (3.28 ft.) 
diameter should resist the pressure of a layer of 
earth 3 meters (9.84 ft.) thick; at Rosenheim, pipes 
covered with 12 to 16 ins. of earth should resist 
the pressure of a heavy vehicle; and at Colmar, 
when there is any doubt of the solidity of a pipe, 
a loaded wagon is passed over the laid pipe. At 
Schwerin, in Mecklenburg, cement pipes must re- 
sist, without cracking, a pressure equal to 50 
kilograms per linear meter and per centimeter of 
diameter. This test is made by placing railway 
rails on the top of the uncovered pipe. The city 
of Freysing prescribes that the pipe should sup- 
port a “load of 6,000 kilos, concentrated upon the 
top of the pipe’; and Passau demands that the pipe 
resist a pressure of 805 lbs. per lin. ft. At Zeitz, 
where the pipes are buried 6 to 8 ft. beneath the 
surface, a steam road roller is passed over them 
before acceptance. Clay pipes, 1 meter diameter, 
have been tested at Mannheim, by burying them 


to it by a lever and saddle with the lever support 
on a pin passing through the holes in the iron 
bars. The advantage of this process is that the 
commencement of cracking in the pipe can be 
noted; though this is of little advantage in the 
test of clay pipes, as after the appearance of the 
first crack the pipe will support but little more. 
But in the case of the Monier and Zissleer con- 
struction, where the iron skeleton augments the 
cohesion of the material, the appearance of the 
first fissure precedes by some time the final crush- 
ing load. 

At the test laboratory at Malines, the resist- 
ance of pipes to exterior pressure is tested by a 
Kirkaldy machine; the pipe being placed between 
two wooden saddles which each embrace one-third 
of the circumference of the pipe. But as it is 
difficult to insure contact with all the inequalities 
of the pipe, the process is not satisfactory. 

From the report of Mr. Gary it seems that about 
the only sewer pipe tests so far employed relate 
t» the resistance against exterior pressure; and 
he well remarks that a uniform, systematic and 
reasonable test of sewer pipe, of various mate- 
rials, has yet to be devised; or, at least, to be in- 
troduced, into general practice. ; 


A STBEL CROSS, 88 ft. high and 60 ft. wide, designed 
to carry electric lights and other decorations will be built 
and mounted on the Court House tower during the con- 
vention of Knights Templar, at Pittsburg, Pa., in Oc- 
tober. The trunk and arms of the cross are made of 
5x 3x %-in. angles, in the form of a lattice column and 
girder, which is 12 ft. in width. 
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We deem it in no way inappropriate to make 
some reference in these columns to what may well 
become one of the most notable events of modern 
times, the formal announcement by the Czar of 
Russia of an International Conference looking 
to the disarmament of the great nations of the 
world, to the extent at least to which their stand- 
ing armies and navies are a menace to each other. 
No words of ours can add emphasis to the lan- 
guage with which this absolute ruler of a hundred 
and thirty millions of people portrays the horrors 
of war, and the crushing burdens which Europe's 
vast military armaments impose upon her people. 
As His Majesty truly says: 

To put an end to these incessant armaments and to seek 
the means of warding off the calamiiies which are threat- 
ening the whole world—such is the supreme duty imposed 
to-day upon all states. 

The people of this nation, as a whole, will wel- 
come with heartiness this word for peace, spoken 
by the man who more than any other one man 
living holds the destinies of nations in his hands. 
The United States maintains its army and its navy 
as a means of national defense, and by its for- 
tunate location and its own varied natural re- 
sources, it is more secure against foreign invasion 
and attack than any other nation of the earth. 
Certainly, this country will never seek to make its 
military strength a menace to the welfare of any 
other civilized nation, and its good will toward 
other members of the great family of nations is 
such that it should gladly co-operate in every 
endeavor to increase international comity and re- 
duce the burdens under which European nations 
now suffer. 

The riots at Milan last summer are an indica- 
tion of conditions in Southern Europe which can- 
not be overlooked. If civilization is to be main- 
tained, and if governments are not to be swept 
downward by a wave of anarchy, the crushing 
burdens under which the people are struggling 
must be lightened. The vast waste of life and 
energy and treasure in military and naval arma- 
ments must be stopped. Of course, sufficient mili- 
tary forces to preserve internal order and to main- 
tain the governments which civilized nations have 
established in barbarous lands are a necessity; 


but the frantic struggle to show superiority over 


one’s neighbor in size of armies or strength of 
fleets has reached a stage where its burdens are 
only to be compared to a state of permanent war- 
fare. 

The United States, in the full flush of rejoicing 
over its unparallelled victories in the war just 
closed, does not forget that its war was fought to 
bring peace to lands where war, and oppression 
only less onerous than war, had been the rule for 
a century. We want no wars, and especially no 
wars of conquest or aggression; and it is to be 
sincerely hoped that our government may cordially 
welcome and do all in its power to further the 
great reform which the Russian Emperor has set 
on foot. 


The agitation for higher speed in the three new 
battleships, ‘‘Maine,” “Missouri” and “Ohio,” 
which was begun in the editorial columns of this 
journal last June and was continued in the news- 
paper press throughout the country, receives am- 
ple vindication in the bids for the new vessels 
which were opened at the navy department Sept. 
1 and are published on the first page of this issue. 
It appears from these bids that American ship- 
builders are ready to build battleships with a 
guaranteed speed of 18 knots at a trifling increase 
in cost over vessels of 1,000 tons less displacement 
and 3 knots slower speed. No small credit is due to 
Secretary Long for his fairness and open-minded- 
ness in hearing the arguments in favor of higher 
speed, and deciding upon the issue of the supple- 
mentary circular to bidders, under the terms of 
which the plans and proposals for 18-knot vessels 
have just been submitted. That these proposals 
will be accepted seems hardly open to question, 
unless, indeed, the naval authorities should decide 
to reject all these bids and call for new bids for 
the 13,500-ton battleships which are contemplatea 
in the comprehensive naval program that has re- 
cently been framed. In view of the limit of cost, 
$3,000,000, set by Congress, however, it seems 
most likely that the present plans for 18-knot ves- 
sels will be accepted. 


The Engineers’ Club of New York-.city paid a 
well-deserved compliment to the engineers who 
have been on active duty with the fleet off Santi. 
ago, when it tendered them a dinner on Thursday 
evening, Sept. 1, at the club’s house. It is fre- 
quently deplored that in the report of our naval 
engagements, and in the public mind, small credit 
is given to the heroes who fight below decks in 
temperatures that are oftentimes more of a men- 
ace to life than the shots from an enemy. It is 
entirely proper that organizations of engineers 
should take the lead in remedying this and in ac- 
cording public honors and distinctions to the men 
whose heroism and devotion to duty are often as 
great as those of any officers on the vessel, and 
who contributed in no small degree to the glorious 
victory won on July 3. 


> 


As one of the results of the annexation of the 
Hawaiian Islands and of the possible large ex- 
pansion of United States territory, in Cuba, Porto 
Rico and the Philippines, frequent enquiries are 
already reaching this office regarding the pros- 
pects for engineers in these new possessions. These 
letters usually come from young engineers, am- 
bitious to force an opening for themselves and 
anxious to be among the first in the field. While 
approving of the spirit which prompts this move- 
ment, we would advise considerable caution in 
carrying out the contemplated scheme of seeking 
professional employment in these remote lands. 
There is undoubtedly abundant need for engineer- 
ing enterprise in all of the one-time Spanish posses- 
sions; but time must elapse before the conditions 
are ripe for any radical change of methods which 
would call for active engineering work. Stable 
government must be established before capital 
from the United States will seek investment in 


these islands; and the people must be made to ' 


understand that the misrule of past centuries is 
at an end before they will be ready to accept and 
appreciate new methods and new ideas. This 
means the displacement of well-rooted old ideas; 
a period of change; and possibly of conflict be- 
tween the old and the new, which may consume a 
long time. In this coming revolution in these new 


possessions, the engineer is doubtless on. 
most important factors; but money is a 

necessary to carry out engineering works, .. ; 
conditions must first be such that there i. . 

able safety for the investment of money. |, ad- 
vice to such young engineers is, there; to 
watch capital; to connect themselves at 
whenever this is possible, with those who ; 
to furnish the means to build engineerin: 
in our new possessions; and to follow the © .){t4). 
ist, and not to precede him. Any othe: 
would probably mean a disheartening str) 
long wait under unfavorable circumstance. 
disappointment. We say probably, because i. any 
field there is usually a chance for a man {; ox. 
ceptional ability and energy or experience: an 
such a man—on the ground, might find the mean. 
for inducing capital to follow him to our new (irr; 
tory. But a man of this type would also sui cee 


> 
and 


equally well at home, where the chances are quite 
as abundant and the ruling conditions are jor. 
favorable. As to the Hawaiian Islands, we woulq 
warn our correspondents that American engineers 


have been for years established there, and at th. 
present time, at least, the supply exceeds the de- 
mand. Within a few years, and with the aid of 
American enterprise, capital and administrative 
methods, we confidently look for a marked e:o- 
nomic advance, in the two West Indian Islands 
especially; and for the building of railways and 
highways, improvement in water supply and the 
sanitation of towns, and in the development of the 
enormous agricultural wealth of these islands: in 
other words, there will sometime be abundant 
work for engineers and a large market for thos 
supplying engineering materials. But while the 
field is now open for the careful study of engineer- 
ing possibilities by the experienced man of affairs 
and engineering expert; the conditions are not 
yet ripe for the employment of the young engineer 
who has his experience yet to gain. His chance 
will come later; when the time arrives for carrying 
out the plans formulated by the pioneers in the 
new field. 


The recent promotions of the naval officers who 
participated in the engagements at Manila and 
Santiago, while well deserved by these officers, 
have unfortunately done injustice to other officers. 
By advancing the list numbers of the promoted 
officers those who are not promoted and who are 
thus “jumped over” suffer a loss of numbers jus 
as if they had been punished in that manner for 
some crime or offense against the naval regulations 
In many cases an officer who loses some numbers 
by having other men advanced over him loses his 
chance of gaining the higher grade and higher 
pay which he reasonably expects to receive before 
reaching the age of retirement. It is stated in a 
press dispatch that Secretary Long will ask Con- 
gress to pass a bill to reward brave officers with 
a medal of honor and an increase of pay of 10 per 
cent for life, but it is understood that this bill is 
designed wholly to affect subsequent cases and 
not to correct the injustice already effected by 
the promotions. It is to be hoped that the Navy 
Department may devise some plan, which Con- 
gress may approve at its next session, by which 
the heroes of Manila and Santiago may receive 
proper rewards without inflicting injustice upon 
men equally brave but who did not have the same 
opportunity to show their bravery. 


THE SUCCESS OF THE DETROIT MUNICIPAL ELEC- 
TRIC LIGHTING PLANT. 

The city of Detroit, as most of our readers wl! 
recall, has made the largest venture in the way of 
a municipal electric lighting system of any ©'') 
in the United States. 

The subject of municipal lighting has been «x- 
tensively discussed and bitterly fought over dur- 
ing the past ten years. Advocates of munici!! 
ownership have magnified the savings which th:) 
claimed would be made when cities ceased to re’) 
on private companies to light their streets. Th 
opponents of municipal ownership, on the other 
hand, have urged that the loss through incom- 
petent and dishonest officials and employees, in the 
case of municipal plants, would leave the taxpayer 
in a worse state than when lights were secured D) 
contract. 
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FIG. 5. VIEW ON LINE OF FLORENCE & 
CRIPPLE CREEK RY. 


FIG. 3. PART OF THE WILBUR LOOP; FLORENCE & CRIPPLE CREEK RY. 
; H. A. Sumner, Locating Engineer. 


FIG. 4. CRIPPLE CREEK DISTRICT ELECTRIC FIG. 1. STEEL FRAME TUNNEL THROUGH DUMP OF THE PORTLAND MINE ON THE 
RY. NEAR PORTLAND MINE. GOLDEN CIRCLE R. R. 


W. H. Leffingwell, M.Am. Soc. C.E., Chief Engineer. R. W. Stewart, Chief Engineer. 


RAILWAYS IN THE CRIPPLE CREEK MINING DISTRICT. 


FIG. 2. VIEW NEAR SUMMIT ON CRIPPLE CREEK DISTRICT ELECTRIC RY. “ime 
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"LE L—Investment and Output of the Detroit Municipal 
Electric Lighting Plant. 


Year ending June 30. 1897. 1898. 
1] investment® ............ $721,400 $771,297 
stment per arc lamp. 337.88 293.€9 
stment per incand. lamp . 18.93 18.52 
nt capacity, arc lights ..... 2,000 2,250 
ut capacity, incand. lights.. 3,000 3,500 
_ are lights actually operat ead 1,564 1,744 
ve for incandescent ........ 3,064 3,901 
| hours operated, arcs. ..8,790h. 55m. 3,786h. 20m, 
rage hours operated. 10h. 23m, 
4] scheduled lamp-hours,are 5,87 3, 295 6,505,352 
hours of out lamps..... 371 7,465 
hrs. lamps b’rn’d 5, sii; 924 6,497,887 
K W. hrs. output, arc. 716,628 2,975,019 
incandesc ent 206, 
I coal -15,082,230 17,075,525 
Lbs used per K-W, hour....... 5.01 .23 
ost of coal per tom ........... $2.06 $1.97 
per Ib., cts.. 0.103 0.098 
per K- Ww -hour, “ets. 0.516 0.513 
unber of men employed..... 105 
rotal payroll for year ........ 76,394 $65,660 
r% tal operating expense ...... 10,141 99,713 
st per K-W, hour, cts.. - 3.696 3.088 
Cost t per lamp-hour, arc., cts. . 2.3 2.2 


* lusive of Belle Island, 


It is of no small interest, therefore, to see just 
what results are obtained in practice and see how 
they compare with those which were so _ confi- 
dently predicted a few years ago, The third annual 
report of the commission in charge of the Detroit 
lighting system is before us. It covers the year 
ending June 30, 1898. As this is the third year 
of the plant’s operation, it may be safely assumed 
that it is now on a fairly permanent basis. Both 
machinery and employees are well broken in, and 
the plant is old enough for the item of repairs and 
renewals to represent something like a_ steady 
figure. 

To give first a little of the past history: The Pub- 
lic Lighting Commission of Detroit was created 
by the Michigan legislature in March, 1893. Its 
six members were appointed by Mayor (now Gov- 
ernor) H. S. Pingree, with the approval of the 
city council, and under their direction p'!ans and 
specifications were prepared and contracts were 
let for a new municipal street lighting system. The 
first annual report of the commission, describing 
the construction of the plant, was reviewed in En. 
gineering News of Aug. 13, 1896. 

Turning now to the report of operations for the 
third fiscal year, let us consider first the cost of 
the plant. 

On June 30, 1897, the total cost of the entire 
plant, excluding the Belle Island plant ($7,821), 
amounted to $721,400, or an investment of $337.88 
per are lamp and $18.93 per incandescent lamp, 
there being at that time a plant capacity of 2,000 
ares and 3,000 16-c. p. incandescent lamps. For 
the fiscal year ending June 30, 1898, the figures 
for the same items, also excluding the Belle Island 
plant ($18,848), are: Total cost, $771,297; invest- 
ment cost per are lamp, $293.69; per incandescent, 
$18. 52; using the maximum capacity figures of 
2,250 arcs and 3, 500 incandescent. 


It may be said here that the investment in ma- 
chinery, etc., which is included in the above total 
comprises 7 Peck boilers, 5 triple-expansion en- 
gines of 240 to 340 HP., 20 are dynamos of 50 
K-W. capacity each, 2 5744 K-W. arc dynamos, 3 
Westinghouse engines, 3 55-K-W. two-phase in- 
candescent dynamos, 1,842 are lamps, 3,901 incan- 
descent lamps, 5,210 poles and 394 miles of wire, 
and all auxiliary apparatus such as pumps, con- 
densers, feed-water heaters, etc. 

In Table I. the figures for investment, output, 
ete., are given for both 1897 and 1898. It will be 
seen that the investment per lamp has been con- 
siderably reduced through the extension of the 
lighting system with little or no inerease in the 
power station machinery, and that the operating 
expenses have been largely reduced. Table II. 
shows that the economy has been chiefly effected 
in the item of maintenance, and in shop expense, 
and the various items in the table will repay care- 
ful study by those interested in electric station 
economy. In Table III. the operating expenses 
have been arranged as percentages of a total. 

It will be seen that station operation and the 
items connected with maintaining and operating 
the lamps made up 66.48% of the total operating 
expenses during 1897, and 74.11% during 1898, or 
an increase of 7.63%, which was accompanied by 
a corresponding decrease in other departments. 
The total operating expenses given in Tables IL 
and III. show a decrease from 3.696 cts. to 3.038 


TABLE —Percentage of Ope of the De- 
troit Municipal Lighting Plant, Charged to Each Depart- 


ment. 
-—1897.——-,; 
Maintenance ....15.13 445 19.58 11.84 4.51 16.35 3.23+ 
Executive ...... 8.06 96 9.02 7.69 .83 8.50 52t 
Station ... we. 18.95 18.09 37.04 22.07 20.14 42.21 5.17§ 
Trimming ...... 21.61 7.83 29.44 22.07 9.83 31.90 2.46§ 
413 473 51 20 =.71 4.02t 
Injuries &damgs .18 .19 coe) 
Total ........67.89 32.11 100 -16 35.84 100 .... 
_*Decrease. 


cts. per K-W. hour of output. There was an in- 
crease for 1898 over 1897 in total output of 301,203 
K-W. hours to operate 180 are and 837 incandes- 
cent lamps installed during the year. 

It will be seen that the above figures do not give 
the total cost per lamp per year, which is the 
basis on which figures for street lighting are 
most frequently compared. We will ascertain this 
a little later; but first let us see what arc lamps 
cost the city when it secured its light by contract. 

The average number of arc lamps actually oper- 


ated and the cost for each year from a 1884 to 1894 


TABLE IL. 12 Months Ending June 30, at the Detroit. Municipal Lighting Plant. 


1897. 1898. Difference, 
1897. 1898. Per K-W. Per K-W. Per K-W. 
Charged against Total. Total. hour.* hour.7 hour. 
Maintenance: Buildings, track, dock, etc.. $810.71 $1;452.86 weet aaa 
Miscellaneous tools, machinery, etc....... 546.63 725.17 ve 
Executive: Salary Sec’y and City Electr...... $3,700.00 199.92 
Printing and stationery 962.08 574.44 
Clerk’s and office expenses.............. 2,339. 1,551.59 
Civil engineering and drafting........... 1,731.54 1,399.01 wesse . 
396.29 954.50 00070 .00029 
Lighting: Trimming and patrolling. . 23,256.76 $20,628.71 
Incandescent lamp expense ............. 53.16 > mes 
$32,411.38 $31,805.47 0.01088 $0.00969 $0.00119 
Total expense . $99,713.18 $0.03696 $0.03038 $0.00658 


*Total K-W. hrs. output, 2,980,412. 
tTotal K-W. hrs., output, 3,281,615. 


is given in Table IV., which is reprinted from the 
report of the Commission for 1896. 


TABLE 1V.—Number of Arc Lamps and the Cost to the City 
From 1884 to 1Si4. 
Total No. Paid to 
of lamps. companies, 
24 


Average 
per lamp. 
$152 


152,283 
164,831 
169,360 


In April, 1893, bids were asked for lighting the 
city for periods of from one to ten years. The 
bids submitted by the local electric lighting com- 
pany ranged from $154 per lamp for one year to 
$102.20 per lamp for ten years; $124 being the 
price asked for five years. If the ten-year agree- 
ment had been entered into, and if the number of 
lamps had increased at the same rate that ac- 


tually did occur, Table IV. should receive the fol- 
lowing addition: 
No. Addition, Cost 

Year of lamps. total cost. per lamp. 
1,297 $133.8 
1,483 102.20 
1,564 102.20 
1898 1,744 18 236 102.20 

In ascertaining the present actual cost of De- 


troit’s street lighting, it is necessary to consider 
the matters of interest, taxes and depreciation, 
which are not included in the figures given in 
Tables II. and III. 

The two previous reports of the commission have 
both been justly criticised because in their com- 
putation of the cost per lamp these items were not 
sufficiently considered. Thus in the first year’s 
report, interest on the bonds issued to build the 
plant was included, but no mention was made of 
taxes or depreciation. In the report for the year 
ending June 30, 1897, interest and taxes were fair- 
ly estimated; but depreciation, for some inscru- 
table reason, was figured on the boiler plant alone. 

In the 1898 report, however, all three items are 
included, and we find figures as follows: 


Interest at 4% on $750,000, 
Depreciation at 3% on 
Taxes at $17.68 per $1,000 for city and $3.24 per 
$1,000 for state on $400,000, the estimated assessed 
valuation 


Total 


This, proportioned on the basis of electrical out- 
put, gives $55,207 chargeable to arc lighting and 
$4,660 to incandescent lighting. Dividing the 
amount chargeable to are lighting by the number 
of are lamps (1,744), gives a cost of $31.65 per 
lamp per year. Adding this to the operating ex- 
penses of $51.85 per lamp per year and we have 
$83.50 as the total cost to Detroit per are lamp 
for the year ending June 30, 1898. 

Does this represent fairly the actual cost to the 
people of Detroit, so that we can fairly compare 
this figure with the figures for contract service 
given above, or with the amount which other cities 
pay for electric lighting? 

Concerning the operating expenses, it will be gen- 
erally agreed that these fairly represent the ac- 
tual cost of running the works. The only thing 
which appears at all doubtful is whether the sav- 
ing in maintenance account has not been made 
by putting off to a more convenient day repairs 
and renewals, which ought to have been made to 
keep the plant in good condition. If this is the 
case, however, it will show in the expense accounts 
a year or two hence. The interest estimate is cer- 
tainly fair, as the city can certainly borrow money 
at 4%, the rate named. The tax allowance, too, 
will hardly be questioned by even the most rabid 
opponent of municipal ownership. When we come 
to the item of depreciation, however, dispute is 
sure to arise. Partisans of electric light companies 
will assert, we presume, that 7% to 10% is the 
least that should be allowed; and will’ instance 
the depreciation which has been experienced in 
every electric light station established prior to 
1890 through the advent of improved machinery. 
But the past is not always a safe guide to the 
future. It is true that much of the machinery of ten 
years ago is obsolete now; but it is by no means 
certain, or even probable, that the same radical 
revolutions in electrical industry will be effected 


which is taken as the 


= 
382 91,571 240 
1,168 130 
1,279 132 
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in the ten years to come. There was a time when 
progress in steam engine design was exceptionally 
rapid, and the old throttling low-speed engines 
were fast made obsolete by the automatic cut-off 
engines of the Corliss type. But at the present 
time there are many engines running which were 
bullt before 1880 and doing excellent and economi- 
cal service too. 

Let us see what a 3% allowance for depreciation 
means. It means that if 3% of the cost of the 
plant is laid aside each year and invested in a 
sinking fund, with interest at 4%, then at the ex- 
piration of between 21 and 22 years that fund 
will have accumulated to an amount equal to the 
cost of the plant. Of course, the plant itself will 
not be valueless at that time. A considerable part 
of it will be worth nearly as much as to-day, but 
we may fairly offset the value which it will then 
have against the increase in the cost of repairs 
which may be expected as the plant grows older. 

Now, the question is whether 21 years is too long 
a time to set for the average life of the plant. We 
are inclined to think that it is, and that a de- 
preciation allowance of 4%, corresponding to an 
average life of a little less than 18 years, woulda 
be a more accurate estimate to determine the ac- 
tual cost of electric light in Detroit. 

There is one other item which ought to be in- 
cluded in the Detroit plant’s expense account to 
determine the actual cost, and that is insurance. 
‘True, the city does not insure the plant, and we 
dg not question its wisdom in adopting this course. 
Nevertheless, the element of risk of loss by fire 
is as much an item in the cost of producing electric 
light as it is in any manufacturing industry. 

Suppose we allow an extra 1% for depreciation 
and 1% for insurance on the investment of $750,- 
000, this will add $15,000 to the annual expenses, 
and will make the total cost per are lamp per 
annum, $92.10. 

It will be seen from the above that Detroit is cer- 
tainly effecting considerable saving over what 
she would have expended had she accepted the 
bid of $102.20 per lamp, which was made in 1893 
by the Detroit lighting company for a ten-year 
contract. A saving in round numbers of $10 per 
lamp per year means $17,440 per annum with the 
present number of lamps. On the other hand, it 
seems to be clear that the company, in making its 
bid, named about as low a figure as it could afford 
and leave itself a profit that would make the busi- 
ness worth doing. The company would have had to 


TABLE V.—Average Cost of Arc Street Lighting in Each 
State, 


Hours Coal ;—Cost per lamp—; 
State. per year. perton. Per year. Per hour. 
Alabama ........... 4,000 $1.92 .00 $0.021 
California ......... 2,685 7.00 119.68 
3.18 129.31 -042 
Conecticut ......... 2,730 4.28 86.02 -035 
4,000 2.32 110.00 -028 
Dist. of Columbia... 4,000 ohne 106.00 -027 
3,484 1.36 83.81 034 
4,000 Water. 114.00 -028 
ers. 2,789 1.19 77.02 -031 
2,682 1.79 79.33 -033 
2,870 1.57 85.73 
Kansas ik 2.02 97.19 -040 
Kentucky ......... 3,063 1.20 88.07 082 
4,000 2.38 127.50 
Massachusetts ...... 2,705 4.05 93.81 037 
4,000 3.00 127.75 .032 
3,465 2.70 77.04 024 
Minnesota ......... 3,133 3.41 .00 
Mississippi ........ 2,179 2.33 102.00 047 
4,000 4.00 130.80 -033 
2,894 2.21 109.50 041 
3,680 9.50 144.00 .039 
New Hampshire .... 2,583 4.42 81.53 .036 
New Jersey ........ 3,615. 2.70 105.36 -032 
New Mexico ....... 3,275 3.92 123.33 -045 
New York ......... 3,387 2.87 93.61 .028 
North Carolina .... 3,572 3.30 97.50 029 
North Dakota ..... 4,000 6.35 120.00 .080 
1.56 78.87 -025 
Pennsylvania ...... 3,931 1.56 85.75 
Rhode Island ...... 2,¥12 3.85 102.37 -037 
South Carolina ..... 3,088 2.65 82.50 -031 
South Dakota ...... 3,680 5.50 125.00 .034 
Tennessee ......... 4,000 2.08 88. .022 
3,545 2.6% 74.90 .023 
2,254 4.37 $4.67 .039 
Washington ........ 3,479 2.75 27.54 .039 
West Virginia ..... 3,089 -90 79.21 -027 
Wisconsin ......... 8,057 3.13 81.16 030 
Wyoming .......... 3,645 1.58 66. -052 
Total average*.... 3,326 $3.03 $101.18 $0.0384 
Detroit, 1898....... 3,786 1.97 83. 


*Forty-six states, 


TABLE VI.—Cost of Arc Street 1“; in Principal Cities 
tates. 


of the United 

No. of Contract Cost pr 
Cities. arc Hours Coal perlamp lamp- 
lamps. r yr. perton. per yr. hour. 
Indianapolis, Ind... 1,100 2,179 $1.25 $85.00  $0.039 
Louisville, Ky..... 1,219 3,840 1.00 $4.00 -022 
New Orleans, La. 1,384 4,000 2.38 127.50 -032 
Boston, Mass...... 2,566 4,000 4.00 127.75 032 
St. Louis, Mo, .... 2,500 4,000 1.35 74.95 -019 
Jersey City, N.J... 1,075 4,000 2.50 99.00 -025 
Newark, N. J. ... 1,565 4,000 1.70 98.55 .025 
Brooklyn, N. Y... 3,382 4,000 3.60 124.10 081 
Buffalo, N. Y. ... 2,500 4,000 2.00 100.00 .025 
146.00 .087 
New York city ... 3,643 4,000 164.20 041 
182.50 .045 
Rochester, N. Y... 2,248 4,000 Water. 91.25 .023 
Syracuse, N. Y.... 980 4,000 2.25 91.25 .023 
Cincinnati, O. ... 1,510 4,000 2.00 84.90 -021 
Allegheny, Pa.,... 1,037 4,000 74.31 -019 
Philadelphia, Pa... 6,500 4,000 2.50 109.00 
146.00 -036 
Pittsburg, Pa..... 1,900 4,000 1.01 96.00 .024 
Providence, R, I... 1, 4,000 032 
Salt Lake City ... 4,000 4,000 2.75 72.00 018 
Milwaukee, Wis... 718) 4,000 3.00 { 92.00 .023 
444 109.00 

Detroit, Mich., "98 1,744 3,786 83.50 


1.97 


pay probably 6% interest as compared with the 
city’s 4%, and it would have had to meet the con- 
tingency of failing to secure a renewal of the con- 
tract at the end of ten years, which would have 
left its plant on its hands. Thus it would have 
been obliged to figure on a much higher rate of 
depreciation than the city. 

On the other hand, the company would have had 
the great advantage of doing commercial as well 
as street lighting; and this it seems to us is the 
weakest point in the operation of the Detroit mu- 
nicipal plant. It is evident on the slightest thought 
that to furnish electric light to a town or city, at 
the least possible cost, one concern should under- 
take both the public and private lighting. 

As it is, the city of Detroit appears to be get- 
ting its street lighting done more cheaply than any 
private company would undertake that work un- 
less it were guaranteed a monopoly for a long 
term of years. Comparison with the prices paid 
in other cities also results in a favorable showing 
for Detroit. Table V. is prepared from data given 
in a circular issued by the General Electric Co., of 
Schenectady, N. Y., and is interesting in this con- 
nection. The prices given are for the winter of 
1897, and are averages of practically all the arc 
lighting plants owned by private companies in the 
states given. 

Comparing the Detroit figures with the average 
for the 1,045 electric light plants whose operations 
are covered by Table V., it will be seen that in 
Detroit the hours per lamp were greater, the cost 
of coal less, the cost per lamp per year less and 
the cost per lamp hour considerably less than 
the average of all stations reporting. 

A still more interesting comparison may be made 
between Detroit’s prices and the prices charged 
in other large cities of the United States, as given 
in Table VI. 

In this table New Orleans, La.; Newark, N. J.; 
Buffalo, N. Y., and Cincinnati, O., operate prac- 
tically the same number of lights as Detroit, and 
coal costs about the same per ton with them. All, 
however, with the exception of Cincinnati, pay 
considerably more per lamp per year. In only three 
cities, St. Louis, Mo., Allegheny, Pa., and Salt 
Lake City, is the cost per lamp less, and in these 
cities coal is considerably cheaper than in Detroit. 


LETTERS TO THE EDITOR. 


The Title of U. S. Assistant Engineer. 


Sir: Several days ago I read the editorial in Engineer- 
ing News of Aug. 4, on “The Position of United States 
Assistant Engineers,’’ with much interest. If suggestions 
are in order, permit me to make one at this late date. 
It seems to me that the government, or “‘powers that be,’’ 
might at least substitute the title “United States Civil 
Engineer,’’ in place of “‘U. S. Assistant Engineer.’’ The 
term “Assistant Engineer” is used by many railway and 
municipal engineering departments to designate transit- 
men, levélers, draftsmen, or even rodmen. Hence, ameug 
civilian engineers, the title “‘Assistant Engineer’ has come 
to mean a person holding some such minor position on 
engineering work. 

Of course the term “U. S. Civil Engineer’’ would not 
indicate the specialty of an expert, but it would indicate 
the department of engineering, in contra-distinction to the 
titles, “‘U. S. Mechanical Engineer,’’ ‘‘U. S. Electrical Bn- 


gineer,” ““U. S. Mining Engineer,”’ which likewise 
me to be very appropriate titles for official use. 
Very respectfully yours, 
Cc. E. Sherman 
U. S. Assistant 
Camp Wheeler, Huntsville, Ala., Aug. 26, 1898. 


Large Cast-Iron Wheels for Cars and Engine Trucks 


Sir: We have just noticed in your valuable pa; > ,; 
June 9, an article on “Locomotive Tender and 
Wheels,’’ in which the statement is made that on: 
why American locomotives generally have smal! 
is that they are fitted with cast-iron wheels, and i: 
easy to make good chilled cast-iron wheels of « 
diameter than 33 ins., although some foundries hi, 
tempted to cast 42-in. wheels, but with unsatis/ 
results. 

As we have been making wheels 40 ins., 42 ins ang 
even 45 ins. in diameter for the past five years, » 
a little surprised at the statement, and take this 
tunity of advising you of what we have done in n 
wheels of large diameter. We find from our records ; 
in the last three years we have furnished 356 whe + 4 
ins. diameter, 84 wheels 42 ins. diameter and two | { 
45-in. wheels; the 42-in. wheels have been used 4:4), 
both passenger cars and engines, and as we have hai tw, 
repeat orders for those running under engines, we |: i,, 
that the service has been entirely satisfactory. 

We think we are the only wheel makers in the country 
who have ever successfully made double-plate whe:!s 45 
ins, diameter, and as these have now been runnin: 
over a year under locomotives, we can assume tha! 
were a success, Very truly yours, 

New York Car Wheel Work 
Pemberton Smith, Engin: 

Buffalo, N. Y., Aug. 29, 1898. 

(It is interesting to note that such large chilled 
wheels have been made, but it will be seen that 
the number is quite small and that they have onl; 
been made within the past few years. Their manu- 
facture and their use on engine trucks are cer- 
tainly exceptional as yet. Whatever may be the 
present conditions of manufacture, we believe the 
above letter does not in any way affect our sug- 
gestion (which was based upon investigation) to 
the effect that one reason why the smaller wheels 
have been so generally used on engine trucks is 
that there are greater difficulties in the manu- 
facture of the large wheels. We have very good 
authority for our statement that some of the early 
attempts to cast 42-in. wheels produced unsatis- 
factory results.—Ed.) 


ick 


Spacing Stiffeners in Plate Girders. 


Sir: The letter of Mr. Jos. M. Wilson on “Spacing Stiff. 
eners in Plate Girders,’’ published in your issue of Aug 11, 
does not seem to me to be conclusive; neither do the 
photographs of the loaded paper mode] seem to offer “cou- 
vincing proof’’ that the web resists by tension only. This 
was quite thoroughly gone over in the discussion brought 
out by Mr. Wilson’s paper by Prof. W. H. Burr and Mr 
Edwin Thacher.* Cutting slits in the web entirely change: 
the conditions; just as would be the case with a Warren 
girder of two or more systems of web members, if one of 
the systems were cut. 

The distortions in a plate girder under load are of a 
nature that do not appear to offer much room for differ 
ence of opinion. Consider, for simplicity, one pane! in- 
cluded by two stiffepers. The top flange will shorten and 
the bottom flange will lengthen under the compress y« 
and tensile stresses respectively. Then, considering th: 
tension in the web, the panel will belengthened orstreich:! 
out on the diagonal of the tensile stress, and this cannv 
possibly take place without a corresponding shortening 
of the opposite diagonal. The effect of stress on a cross 
section of the member perpendicular to the line of stress, 
if not confined, is manifested in both directions, wid‘) 
and thickness; so in the case under consideration only » 
part of the required shortening could possibly be due © 
this effect of the tensile stress. Therefore, the web w: 
either buckle or be compressed by compressive stre.: 
Since they do not buckle in ordinary practice the diago’ 
compressive stress must exist in the web. 

I am not prepared to deny that the vertical stiffen: 
carry some proportion of compressive stress in girders 4 
usually buiit, even when not subjected to concentra’ 
loads, but where there are two or more courses for a Stre=~ 
to follow (a condition of ambiguity), it will divide its 
inversely as the length of the course and directly as | 
section of the members. In other words, it seeks (i 
shortest course and strongest members. 

Since flexure (or buckling) does not ordinarily occur 
the webs of plate-girders under service, the relative 
strength of the webs and stiffeners within the limits © 
working loads are directly as their sectional areas. In most 
cases the section of the web is much greater that that 


“Trans, Am. Soc, C. B.., Vol. XV., 1886, pp. 431 and 4° 
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the stffeners. Therefore, if ambiguity does exist, the 
web ofvering the shortest course and strongest section will 
carry far the greater part of the stress, in accord with 


_Rankine’s theory. 


if someone who has the facilities would apply an ex- 
tensorscter to a plate girder, this question would be placed 
beyond discussion, to the benefit of all interested. 
Albert W. Buel. 
1) Broadway, New York, N. Y., Aug. 15, 1898. 


sir; | note with interest Mr. Jos. M. Wilson’s contribu- 
tion to the discussion on the stiffening of web plates, in 
your current issue. It requires but little reflection to 
recognize, however, that the behavior of the paper model 
js strictly in accord with the generally accepted theory 
governing the distribution of stresses in web plates. 

t is to be remembered that the principal stresses—tensile 
and compressive—act at right angles to each other at every 
point in the web plate, and that their lines of action inter- 
sect the neutral plane at angles of 45°. The general ap- 
pearance of these lines of principal stress is shown in 
Rankine’s Applied Mechanics, p 342; also in Merri- 
man’s Mechanics of Materials, p. 160, although the lines 
are not completely drawn in the latter. The most com- 
plete discussion, known to the writer, covering this matter 
of internal stresses in beams, is found in Weyrauch’s 
“Theory and Calculation of Continuous and Simple Beams 
(1873),"" pp. 11 to 20, inclusive, illustrated by excellent 
diagrams, shown on Plate I., in which the lines of prin- 
cipal shears are, however, incomplete. It is to be ob- 
served that all diagrams here referred to, relate to beams 
of solid rectangular cross-section, and require some modi- 
fication for flanged girders. The distribution of shear 
across the web of a plate girder is much more nearly uni- 
form than in the case of a rectangular section without 
flanges. 

From the inspection of any of these figures, it will be 
evident at once that when the web is cut, as in Mr. Wil- 
son’s model, and the latter placed in a position relative 
to a central load, as in Fig. 2, the continuity of all lines 
of principal tensile stress is absolutely interrupted at the 
diagonal slits. Not only can these tensile stresses no 
longer be properly developed, but in their absence or very 
imperfect state of development, the tendency of the prin- 
cipal compressive stresses to produce buckling in the web 
can no longer be effectively opposed, The distortion shown 
in Fig. 2 becomes, therefore, inevitable and might, in 
fact, have been predicted from purely theoretic consider- 
atious. 

In Fig. 1, on the other hand, the principal tensile 
stresses remain, for the most part, fully operative, al- 
though, in this case also, their continuity is, to some 
extent, broken. It is to be expected, therefore, that, 
contrary to Mr. Wilson’s statement, the web thus condi- 
tioned will develop less ultimate strength than if left 
continuous, 

It may be observed, in conclusion, that the step from 
such a model, however its behavior may be explained, to 
a claim for the analogy between the stiffeners of a plate 
girder and the posts of a Pratt truss, is one that can be 
taken only in absolute defiance of sound theory. 

Very respectfully, E. M. 

Philadelphia, Pa., Aug. 17, 1898. 


Sir: In your issue of Aug. 11 the writer has noted a 
very interesting communication on the plate girder by Mr. 
Joseph M, Wilson. The paper model is highly ingenious, 
illustrating how much better able a thin web is to resist 
tension than compression along the diagonal of a panel. 
Cutting the slit, however, prevents the tensile stress from 
stiffening the web, somewhat under compression, as it 
ordinarily would, 

About a year ago the writer was furnished with a model 
plate girder by the Gillette-Herzog Mfg. Co., through the 
courtesy of Mr, Frank J. Llewellyn, Chief Engineer. This 
girder was built in accordance with the writer’s design, 
and is shown in Fig. 1. In alternate panels the web plate 
was buckled %-in. before assembling in the form of a very 
flat pyramid, with the corners rounded off; the edges of 
the pyramid forming the diagonals of the panel. Evi- 
dently were the web stresses, tensile and compressive, dis- 
tributed as in a beam of constant section, the lateral com- 
ponents of these tensile and compressive stresses would 
neutralize each other, and the form of the buckle should 
remain unchanged as the load is applied or removed. If 
on the other hand there is truss action and the tensile 
Stress is the greater, the buckle should spring in as the 
load is applied, 

Under twenty-eight tons this spring of the buckle was 
about %-in, and the buckle returned to its original shape 
as the stress was removed. The load was applied by the 
Screw lever at one end and weighed off at the other. The 
Spring of the buckled web seemed to be the same in the 
end panel, and the panel next the center, as would be ex- 
pected, since the shear was the same in each. 

Having thus shown that a part of the load is carried ina 
matner similar to a Pratt truss, the question of how great 
& part Daturally arises. In the design of the experimenta) 
girder, by a rough method, the writer figured that a trifle 
more than two-thirds of the load would be carried in a 
“anner similar to a Pratt truss, and the top and bottom 
Sanges were proportioned accordingly. Thermo-electric 


measurement of the chord stresses indicated that the re- 
sults arrived at in designing represented closely the actual 
conditions. Whether the writer would be equally success- 
ful in other and different cases he has not as yet had op- 
portunity to determine. As a further proof of the truss 
theory, all stiffeners were found to be in compression. 
The writer heartily agrees with Mr. Wilson in his pref- 
erence in designing deep girders in the manner outlined 
by him, since a web 70x 5-16 ins. or 90x % ins. may be 
compared with the experimental girders as regards the 


Fig. 1.—Sketch Showing Method of Testing a Plate 
Girder to Determine Nature of Web Stresses. 


ratio of depth to thickness of plate, and with a similar dis- 
tribution of stress it is evident that cover plates in the 


top flange should be two panels longer than the corre- 
sponding ones on the bottom flange, and that rivets should 
be distributed in a manner calculated to secure the maxi- 
mum efficiency of the material used instead of in accord- 
ance with a theory at variance with the practical con- 
ditions of the case, 

The thermo-electric measurement of stress is based on 
the fact that metal grows cooler on being stretched, and 
warmer on being compressed, and that the temperature 
change is proportional to the stress when this stress is 
well within the elastic limit. The amount of this tem- 
perature change may be closely determined by the follow- 
ing formula derived by Lord Kelvin, 

tpe 
Jsw 


Where H is the thermal increase in degree centigrade; 
t, the temperature centigrade from absolute zero; J, the 
mechanical equivalent of the thermal unit; p, the pressure 
applied in pounds, positive if compression and negative if 
tension; e, the longitudinal expansion per degree centi- 
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Stress on Bar in Thousands of Pounds. {as weighed of.) 
Fig. 2.—Thermal Stress Curve of Boiler Plate Steel 
Showing Accuracy of Results. 


grade, and W, the weight in pounds per foot of the bar. 
That the thermo-electric method of measuring stress is 
fairly reliable may be shown by reference to Fig. 2, the 
dotted line showing approximately the corrected curve. 
The readings for this curve were taken last winter by Mr. 
Frank McIntyre and the writer. 

If in the laboratory the temperature change caused by a 
change in stress of less than half a pound per square inch 
may be readily noted, it would seem no impossible task to 
make fairly accurate measurements of stress on some of 
our railroad structures, and thereby obtain some definite 
information regarding the effect of the shock and impact 
of trains at high speed. 

Where there are compound stresses, as in the web of a 
girder, compressive and tensile stresses acting as an angie 
with each other, the heat evolved by the compressive 
stress neutralizes an equal amount of cold produced by the 
tensile stress, and we can only measure the difference 
which is sufficient to give us a very accurate knowledge 
as to the exact distribution of stress in this case. Thus, in 
the girder shown in Fig. 1, a series of measurements were 
made on the web along the neutral axis of the girder, 
marked heating effect was found in the plate near all 
stiffeners, denoting compression, and cooling effect de- 
noting tension in the center of all panels. 

This last determination may be regarded as an elegant 
illustration of the truth of Proposition III., Chapter XV., 
of ‘‘Modern Framed Structures.’’ This proposition is given 
by Professor Johnson as a fundamental principle of the 
distribution of stress, and is well stated as follows: 
“‘When there are two or more paths over which a load may 
travel to reach the support, the load divides itself among 
the several paths strictly in proportion to the rigidities 
of the paths.”” Now, in our plate girder the path of 
greatest rigidity would be the line diagram of a Pratt 


truss, with the stiffeners for the posts and the flanges as 
chords, since che plate under and near the stiffener, to 
gether with the stiffeners, is better able to resist the com 
pressive web stress than the plate between consecutive 
stiffeners, Yours truly, 


Cc. A, P. Turner. 
Minneapolis, Minn., Aug. 17, 1898. 


(In accordance with our usual custom proofs of 
the above letter were submitted to Mr. Wilson, 
and we append his reply below.—Ed.) 


Sir: I have read with interest the correspondence on 
my letter of July 19 (Eng. News, Aug. 11, 1898) in refer- 
ence to spacing stiffeners in plate girders. 

One correspondent claims that ‘“‘cutting slits in the web 
entirely changes the conditions, just as would be the 
case with a Warren girder of two or more systems of web 
members if one of the systems were cut.'’ Now a Warren 
girder is a triangular truss, pure and simple, and one of 
several intersections becomes a lattice (without vertical 
stiffeners). Each member is a necessity for equilibrium 
and has its determinate stress. The development of the 
Warren girder or lattice, by making ‘‘n’’ intersections 
equal infinity, gives the rolled I-beam or built girder with 
out vertical struts, the web being of sufficient thickness to 
resist compressive forces effectively and contributing its 
share in an appreciable degree to the upper and lowe: 
flanges. I believe there is no difference of opinion as tuo 
the proper method of treating such a girder. The Warren 
girder, however, is not at all analogous to the case unde: 
consideration, of a plate girder with thin web, requiring 
vertical stiffeners. It appears to be claimed by at least 
oue of my critics that the tension in one diagonal direction 
on the web, so stiffens it that, no matter how thin the 
web, it cannot deflect under compression in the other 
diagonal direction, and actually acts to resist as a short 
prism independent of its length, and, I presume, the plate 
is considered as doing double duty, or perhaps even more, 
resisting diagonally by compression in one direction and 
by tension in the other, horizontally by compression 
in connection with the upper flange and by tension 
with the lower flange, and vertically by compres- 
sion with the strut. While not going so far as 
this, there are engineers who include a_ portion 
of the web with the upper and lower flanges and with the 
vertical stiffeners, perhaps even allowing some compres- 
sive resistance in the web in the diagonal direction, and 
the last clause in my letter covers this point; but I do 
not consider it good practice. What may or may not be 
allowed is so uncertain, depending on the judgment of the 
engineer, which is not always reliable, and the economy 
gained is so jittle, that, in comparison with the obtaining 
of a first-class structure, it is not worth consideration, 
and in my own practice I would not allow a design made 
under such conditions. Such ‘“‘finesse’’ in bridge calcu- 
lation may do to talk about in high theory, but it will not 
answer in practical work where simplicity is demanded, 
even at the expense of a few more pounds of material. 

Let us take a girder of, say, 5 ft. depth, with vertical 
struts at distances of 5 ft., making square panels. The 
diagonal of this panel is, say, 8 ins., and for a 3-16-in. 
web the length of ths column for compression is 455 
times its shortest diameter, or if a %-in. web is used it 
would be 226 times. How much compression would such a 
column resist without deflection? and what amount of 
tension is required, at right angles, to prevent such de- 
flection? It may be theoretically studied out, but what 
practical man would depend upon the result even if he 
felt confidence in the theory, knowing, as he does, the 
imperfections of manufacture. If 1 read aright, this is 
what is claimed. Even Rankine, who has been quoted, 
does not do so. I have before me an old edition, but I 
presume the latter ones are the same, and he says: 

It is to be considered that the shearing stress at the 
neutral axis is equivalent to a pull and a thrust of equal 
intensity inclined opposite ways at 45°, and that the ver- 
tical web tends to give way by buckling under the thrust, 
so that its ultimate resistance in lbs. per square inch js 
given by the following expression: 


36000 
s? 
3000t? 
in which t is the thickness of the plates of the web, and 
8s the distance measured along a line inclined at 45° to the 

horizon, between two of its vertical stiffening ribs. 

In the present case, s = 85 ins., and t = 3-16-in., and we 
find the ultimate resistance to be about 530 Ibs., one- 
sixth of which is, by Rankine, safe, equal to 88 lbs. per 
sq. in. 

It will be noticed that Rankine makes no claim that the 
tension in the other diagonal allows him to ignore the 
length of the column. I am familiar with what Stoney 
says on the subject (p. 155), and his remark that such 
modes of construction are, however, more or less defec- 
tive; also, under Internal Braced Pillars (p. 337), when 
he refers to the lattice bridge and says: 


1+ 


It is obvious, however, that long compression bars, even 
though formed of angle or T-iron, have but little stiffness 
in themselves, and we cannot trust to the tension bars 
keeping them in line of thrust at right angles to the 
former direction, for the tension bars may not always be 
in a sufficient state of strain. 
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It will easily be seen from the above figures what dif- 
ficulties I labored under in my early engineering days in 
endeavoring to reconcile Rankine’s method of calculation 
with the girders I saw in actual use. 

It is customary in my own practice, and I presume also 
in that of others, to run the web through the girder in one 
piece, if it can be done, for the whole length of the girder; 
or if it must be spliced, it is done in the middle of a panel. 
The cast struts of former days were merely bolted through 
to keep them in place, and with wrought struts it is only 
necessary to rivet them sufficiently to secure them prop- 
erly and firmly. The load on a strut is carried to the 
lower flange and by that distributed, as by a beam, of 
one panel length, to the web (center to center of panel), 
being resolved diagonally onto the web and horizontally 
on the lower flange. The diagonal stress is carried by the 
web towards the abutment to the upper flange, which also 
acts as a beam of one panel length, and it is resolved 
onto the next vertical strut and the upper flange, etc. 

I have endeavored to enunciate what I consider a rea- 
sonable, practical method of computing thin web plate 
girders, without involving all the highly theoretical con- 
siderations which, while very beautiful, give litttle prac- 
tical results of importance and may be entirely annulled 
by defects of manufacture. The short prism theory of re- 
sistance of web to compression I consider too uncertain 
to allow any practical dependence to be placed upon it 
where the lives of human beings may be placed in 
jeopardy. 

I think if anyone will read that portion of my reply to 
the discussion on my paper on Bridge Specifications 
(Trans. Am. Soc. C. E., Vol, XV., p. 484), referring to 
plate girders, my position in the matter will be very 
clearly seen. Those specifications were written some years 
ago, and were among the first so published. Many changes 
and improvements have been made since then in my own 
work and specifications, as well as in those of others, but 
in this matter of plate girders my views remain the same, 

Yours very truly, 
Joseph M. Wilson, 
M, Am, Soc. C. E., M. Inst. C. E. 

Philadelphia, Pa., Aug. 31, 1898. 


Notes and Queries. 


The address is desired of Mr. W. H. Wood, who was at 
one time a Locating Engineer for the Union Pacific Ry., 
and was later employed in government survey. 


Cc. S. asks: ‘“‘Assuming a quantity of air enclosed in a 
tight tank together with and above a quantity of water; 
how much of the air will be absorbed by the water at 
different degrees of high pressure, say 3,000 to 8,000 Ibs. 
per sq. in.?’’ 

The amount of air absorbed would depend on the vol- 
ume of the water and the time during which it was ex- 
posed to the air, perhaps also on the temperature. 


THE RAILWAYS OF THE CRIPPLE CREEK, COLO., 
MINING DISTRICT. 
By W. P. Hardesty,* C. E. 
(With full-page plate.) 

The Cripple Creek mining district is in El Paso 
county, Colo., the center being (in an air line) less 
than 20 miles southwest of Colorado Springs, 
which is on the main lines of railway between 
Denver and Pueblo. Perhaps no other mining 
region in the West is naturally so difficult of ac- 
ces as this. The elevation ranges from 9,000 to 
10,000 ft. above sea level, and the district is sur- 
rounded on all sides but the west by high moun- 
tains. The summit of Pike’s Peak is but nine 
miles to the northeast, this being the culmination 
of the Rampart Range, which separates the dis- 
trict from the plains country further east. 

In 1891 attention was first drawn to the gold 
deposits of Cripple Creek, and within two or three 
years it was demonstrated that this was one of 
the greatest high-grade ore-producing districts in 
the world. The only communication with the out- 
side world at first was by means of stages and 
freight wagons, the nearest railway point being 
Divide, on the Colorado Midland, 20 miles distant. 
The expenses of hauling supplies of all kinds from 
this station,and hauling out the ore, made it impos- 
sible during 1891 and 1892 to market ores that ran 
less than 2% oz. in gold or $50 per ton. Nearly 
all of the product was shipped to the smelting 
works at Denver and Pueblo, and the cost of min- 
ing, transportation and treatment ranged from 
$30 to $35 per ton. In 1893 the output for the year 
reached $2,000,000, and it was seen that any rail- 
way reaching the district would have a very profit- 
able business. In that year the survey for the first 
road, the Florence & Cripple Creek Ry., was 
made. 


"612 Progress Building, Salt Lake City, Utah. 


Florence & Cripple Creek Ry. 


The locating engineer for this road was Mr. H. 
A. Sumner, who has had an extensive experience 
at such work in the West. The chief engineer is 
Mr. R. W. Stewart, with office at Florence. The 
road starts from Florence, on the Denver & Rio 
Grande Ry., and 32 miles west o. Pueblo, and 
running northerly reaches the district at Victor, 
a distance of 34.6 miles. It continues on to the city 
of Cripple Creek, making its total length 40.3 
miles. Construction was nearly all done during 
the first half of 1894, and on July 2 of that year 
the first train was run through. 

The road is narrow gage, with a maximum grade 
of 4% compensated on curves at the rate of 0.02 
ft. per 100 ft., and with a maximum curvature of 
30°. There are many curves of this sharpness. 
It is a typical mountain road, and is one of the 
most recent examples of the class of mountain 
railways which were inaugurated by the Denver 
& Rio Grande Co. in the early ’80’s, and which 
so opened the eyes of the world as to the possi- 
bilities of railway location in rough country. 

About eight miles from Florence the road enters 
Bight-Mile Canon, a narrow, tortuous channel that 
requires much skillful work to get through. The 
road as first built here lay along the bottom of 
the canon. During the first season an unprece- 
dented flood came down the creek and washed out 
nine miles of track. The line was afterwards 
changed so as to run along the side, well above the 
creek, requiring much heavy construction on ac- 
count of the difficult country. There are two short 
tunnels and a number of wooden bridges through 
this canon. Tbe bridges often burn, so that the 
longest of them—a high trestle about 160 ft. to 
180 ft. long, on the famous “Wilbur Loop’’—has 
been lately replaced with iron to insure safety. 
This loop is made by the line doubling across the 
canon and running down the right-hand side of it 
till the summit of the ridge is reached, when it 
turns back and continues on its northerly course 
along the side of a different canon. The summit 
is reached at Alta Vista, only about three miles 
from Victor, and at an elevation of over 10,000 ft. 
The station at Victor has an altitude of 9,734, that 
at Cripple Creek is 9,396. 

The track is laid with 45-lb. rails, which are 
being gradually replaced with 55-lb. rails. These 
weights for narrow-gage lines are greater than 
heretofore used. The engines are 40 tons weight; 
the passenger rolling stock is all new, but the 
freight cars were furnished by the D. & R. G. Ry. 
from its narrow-gage lines. 

The Golden Circle R. R. 

During the present year a road called the Golden 
Circle R. R. is being built from Victor to the town 
of Altman, on Bull Hill, which is said to be the 
highest town in America. The line goes directly 
past some of the largest mines in the camp, and 
the distance to Altman is about five miles, al- 
though it is but two miles by air line. Though 
different in name, the company building the rail- 
way is practically the same as the Florence & 
Cripple Creek Co. For the first mile or two there 
was much difficulty in securing right of way on 
account of other railway tracks crossed and in 
running close to certain mines, there being but 
little room to swing on account of the work being 
side-hill, and of the necessity of keeping up the 
maximum grade. It was necessary to pass 
through the dumping ground of the Portland 
mine—the largest producer in the district—and, 
on account of the enmity of the management of 
this mine towards the railway company, very 
stringent conditions were imposed in granting 
right of way. A covered way (to be gradually 
converted into a tunnel by the operation of dump- 
ing the waste from the mine) was necessary 
through the dumping ground, and, after consider- 
able study, Mr. Stewart decided to make it of steel. 

Steel Arch Tunnel.—The tunnel is of steel posts 
and arches resting on cast-iron piles. The width 
is 14 ft. and height 10 ft. to the springing line. 
The arch is semicircular with a 7-ft. radius. The 
piles on each side are spaced 8 ft. c. to c., except 
at each end, where it is 9 ft. The length of the 
tunnel is 242 ft. The piles are soft cast iron, 12 
ins. outside diameter, 1 in. thick, and they were 
6, 7, 8 and 10 ft. long, the average being 8 ft. A 
timber or log core was used in driving, the point 


of the pile being solid for about half {:. 
One or fwo were driven direct, by bloy 
hammer on top. The tops were cut of? 
a pipe-cutting machine. Cast-iron caps 
on top of the piles to receive the longi: 
beams, and the variation in line made ;), 
the piles is taken up by lead-filling be: 
flanges of beams and shoulders of ¢. 
weight on the tunnel is calculated at 1; 
lin. ft., or 56 tons on each pile. The cos 
pile foundations was $7 per lin. ft. of tun, 
of the longitudinal sills for supporting 
is composed of two 12-in. 31-Ib. I-beam- 
a bearing surface 12 x 14 ins. on each ; 
posts are spaced 2 ft. c toc, and eac 
two 12-in. 31-lb. I~beams. Each half arch is maj, 
up of web and angles in three 4-ft. sections, spiicgy 
together with %-in. plates; there is als) 4 
plate on the outside of the angles at the s; ringing 
line or connection with the post. Some trials were 
made at the Carnegie works of making the posts 
of sufficient length and bending them to produce 
the half arch part, but this produced minute frap. 
tures at the outer edges of the flanges, so it was 
not deemed advisable. The web parts of the see 
tions have straight edges, but the anvle iron 
flanges are bent to circular shape. For lateral 
bracing, an 8-in. I-beam crosses under the track 
at each two opposite piles, connecting the longi- 
tudinal beams. At the top of the arches is an 8-jn 
longitudinal beam between each two adjacent 
ones. At each side of the tunnel and running along 
at the springing line (on the outside) is an 8-ip. 
channel iron. The roof covering and siding js of 
3-in. red spruce. The cost of the steel work ang 
the planking was about $50 per lin. ft. The inten- 
tion is to brick in between the arches with two 
rings of brick when the boards shall have rotted 
out. The arches are set at right angles to the 4° 
grade, except the portals, which are set vertical! 
For 18 ft. at the lower end of the tunnel the arches 
are tilted to correspond to the track elevation for 
the 18 ft., which is in curve here, one sil! being 
lowered and the other elevated. It is 22 ft. from 
the top of the arch to the original surfac of the 
dump, and 15,000 cu. yds. of material had to be 
excavated to make way for the tunnel. The filling 
on the sides and top will be put on gradually, 
attention of course being paid to depositing the 
material so as to secure a fairly even pressure on 
the sides. 

The calculation of the strains in the arches was 
done on the theory of a surcharged materia! on the 
sides and top, no allowance being made for pack- 
ing. The material was called sand, and Baker's 
formula for side slopes of 1% to 1 was used. The 
waste material from these mines usually packs 
much less than other material. It was calculated 
that the center of pressure would be at about the 
springing line of the arches. 

The steel work was supplied by the Missouri 
Valley Bridge & Iron Works; but the erection was 
done by the railway company itself. The piles 
were cast at Pueblo. The railway company had 
other “tight places” to get through in this same 
vicinity, and’ there is a complicated overhead steel 
trestle crossing the Midland Terminal Ry. 


Midland Terminal Ry. 


This railway runs south from Divide, a station 
on the Colorado Midland Ry. and at the summit 
of the main range here, and reaches Victor in 4 
distance of 25 miles; then turning northwesterly 
it reaches Cripple Creek in five miles more. The 
road was completed in December, 1895. The maxi- 
mum grade is 3%, except for about three miles of 
4% grade north of the town of Gillette. The maxi- 
mum curvature is 16°. Victor Pass, shortly before 
reaching Victor, is the highest point on the !ine— 
elevation, 10,225 ft. 

The track is laid with 56-Ib. rails furnished by 
the Colorado Midland Ry., that road having taken 
them up to lay heavier ones. The rolling stock 
is as heavy as any used on the main line, » twith- 
standing which very high speeds are at times 
reached. This is the only standard-gage road at 
present reaching the district. 


The Cripple Creek District Railroad. 


This is the highest electric railway in the world 
It connects Cripple Creek and Victor, running 
directly over the top of the mountains betweed, 
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nctead of running around them on a fairly easy 
non je line, as do the steam roads. It is a suburb- 
=, : a and is intended to connect with a through 
saaaste line from Cripple Creek to Colorado 
Springs when the latter shall have been built, 


of Colorado Springs. The road is six miles long, 
it being three miles each way from the station at 
Midway on the summit of Horseshoe pass. There 
is about 1,000 ft. rise from Cripple Creek to Mid- 
way, at an altitude of 10,500 ft. On the southeast 
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MAP OF THE CRIPPLE CREEK, COLO., MINING DISTRICT. 


Reduced from a Map of the U. S. Geological Survey, 
Datum, mean sea level; 


By running over the mountains the District Ry. 
reaches a part of the camp that the steam roads 
do not, and thus secures an excellent passenger 
traffic. The road was completed in December, 
1897. The chief engineer was Mr. W. H. Leffing- 
well, M, Am. Soc. C. E., of Cripple Creek, and the 
projector and general manager is Mr. L. D. Ross, 


published July, 1895, from surveys made in 1894. 
contour interval, 50 ft. 


side the descent to Victor is only about 700 ft., 
though much development was required on this 
side the same as on the other. 

There is considerable 6% and 7% grade, and one 
piece of 7%% grade at the east edge of Cripple 
Creek. The 7%% was used because the line would 
have interfered with mining dumps if it had been 


thrown far enough into the hill to secure an easier 
grade. As it comes where the rails are made 
slippery in muddy weather by wagons crossing 
the track, it is difficult running over it, and much 
sand is used at such times. Curves as sharp as 
60° or about 100 ft. radius are used. The track 
is elevated 4-in. per degree of curve up to 6 ins. 
The grade is compensated on curves at the rate 
of 0.03; 60-lb. rails are used. Three cars comprise 
the present rolling stock. These are each 40}, ft. 
long and weigh, with motors, 19 tons. Two 57-HP. 
motors are used, both at one end. There is but 
little platform room, one-half of the space for each 
being taken up by the vestibule for the motorman. 
In the vestibule is the controller and also the air 
brake compressor and appliances. The car has 
two four-wheel trucks, and 3-in. tread wheels are 
now used, but are to be replaced by 4-in. A sec- 
ond-hand Armington & Sims engine is at present 
used at the power station at Cripple Creek, and 
as it can work up to only 175 HP., only one car 
at a time can be drawn up the hill. Two are run 
regularly, one always descending. A 6-pole dy- 
namo is used, and the current goes out over the 
2-wire feeder line at 550 volts, reducing to 480 and 
450 on the line, however. This feeder line runs 
directly across the country and is tapped where 
it crosses or comes near the track—about ten 
times. The trolley wire is No. 00. The bonds for 
rail joints are No. 0000, No. 0O being found too 
light. 

The cars have a seating capacity of 40, though 
100 people are often carried at a load. Imme- 
diately on starting down hill the air pump is 
started going. Straight air is used, the pressure 
in the cylinder being kept at 70 to SO Ibs., while 
the average pressure applied is about 30 Ibs. The 
steel brake-shoes used wear out in about three 
weeks. During the winter, when a snow storm is 
in progress, a car is kept running all the time to 
keep the track clear, the track-scraper being used. 

The District Ry. is only a connecting link in an 
electric road that is intended to run from Colorado 
Springs to Cripple Creek. This line will join the 
portion already built at Midway on top of the 
pass. It will be 28 miles long, 14 miles each way 
to Colorado Springs and to Midway from the di- 
vide or summit of the Rampart range. The eleva- 
tion of this pass is 10,200 ft. The maximum grade 
will be 7%. The engineer is Mr. H. I. Reed, of 
Colorado Springs. The preliminary survey from 
Colorado Springs runs up Bear Creek canon to the 
divide, where there is now being erected a water- 
power station. As is well known, the city of 
Colorado Springs obtains a large part of its water 
supply from the slopes of Pike’s Peak in this vi- 
cinity, and the extremely high altitude of the heads 
of the supply allows of a great fall being used for 
power purposes, even at this great elevation. By 
an agreement with the city, the railway company 
has the right to take water from the former's 
main supply pipe here, the water to be returned to 
the city’s system further down. A fall of 700 ft. 
in less than half a mile is secured, sufficient for 
the development of 600 HP. 

From the divide over to Midway the distance 
by the transmission line is 8 3-10 miles. This line 
and the transformer station at Midway, with its 
three step-down transformers and switchboards, 
are now completed. The transmission is three- 
phase, three-wire, and the voltage is reduced from 
6,300 to 550 volts at the station. There are to be 
two more power stations built on the west side 
of the divide, but whether for steam or water 
power is not yet known, it depending on the de- 
velopments regarding supplies for the last. 
Through the inhabited portions of the country 
traversed by the road, the usual overhead trolley 
system will be used, but for the remainder of it the 
third rail system will be used. The cars will be so 
constructed that they can be attached to any 
steam railroad train. There are intended to be 
30 trains a day, ten passenger and five freight 
each way—the running time of the former between 
Cripple Creek and Colorado Springs will be a little 
over one hour. 

At Colorado City (2% miles west of Colorado 
Springs) it is proposed to build a number of new 
reduction works to treat the vast quantities of 
low grade ore that it will then become possible to 
ship. 
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THE SUBSTITUTION OF ELECTRICITY IN PLACE OF 
STEAM ON A BRANCH OF THE ERIE R. R. 


A recent example of the use of electricity as the 
motive power on a road previously operated by 
steam locomotives is the railway which runs from 
Tonawanda to Lockport, N. Y. The road is oper- 
ated by the Buffalo & Lockport Ry. Co., and serves 
as a feeder to the Erie R. R. The company was 
organized in April, 1898, and immediately pur- 
chased about 5% miles of single track running 
through Lockport, and leased for 99 years the 
Lockport branch of the Erie R. R., consisting of 
13144 miles of single track from Lockport to North 
Tonawanda. In addition, 7% miles of single track 
between Buffalo and North Tonawanda and one 
mile in the city of Buffalo were purchased. In this 
way 29 miles of tracks were acquired, all of which 
were equipped for electric traction. 

This work involved the erection of poles, over- 
head trolley, feeders and the bonding of rails, and 
was begun May 17, 1898. On Aug. 14, almost ex- 
actly three months later, trains were in operation 
by electricity. 

Both passenger and freight service is given, the 
former by running separate electric cars on half- 
hour headway. The freight service is handled by 
two electric locomotives. There are 10 electric 
motor cars, built by J. G. Brill Co., Philadelphia, 
Pa. These are mounted upon eight wheels, using 
two “Perfect” trucks. These are of two kinds, a 
combination passenger and smoker, 42 ft. long 
over buffers and 31 ft. long between ends, with 
4%-ft. platforms, and a combination passenger 
and baggage car with a body length of 31 ft. 8 ins 
and 4%-ft. platforms. The motor equipment con- 
sists of four G. E.-57 motors (208 H.P. per car) 
and two LB 8 series parellel controllers. The total 
weight of a loaded car is from 20 to 25 tons. 

For handling the freight, two 36-ton electric lo- 
comotives have been furnished by the General 
Electric Co. One of these, hauling a train of cars, 
is shown in the accompanying illustration. In 
weneral appearance they resemble the well-known 
Baltimore & Ohio electric locomotives and the 
one used on the Hoboken Shore Road, described 
in Engineering News for July 11, 1895, and Jan. 
13, 1S9S8, respectively. The design follows closely 
that of the locomotives just mentioned, sloping 
shields being placed on each side of a central cab, 
and the whole carried on two four-wheel trucks. 
The cab frame is made of 1%-in. x 1%-in. angles 
covered with a sheathing of \-in. iron. The main 
frame is built up of 8-in. channels, running the 
entire length, and securely riveted to cross plates 
at the ends directly over the center truck bear- 
ings. Heavy oak buffer beams, to which are at- 
tached draw-heads and pilots, are securei to the 
ends of the platform. The trucks have swing bol- 
sters, supported by elliptical springs, and the 
truck frames are built up of forged and rolled 
iron securely bolted and riveted together, the 
pedestals being made of cast steel. The truck 
proper rests on coil springs, supported by equaliz- 
ing bars. The wheels are 36 ins. in diameter, with 
steel rims and iron centers. The locomotives are 
each equipped with four GE-55 motors. The 
draw-bar pull at full speed is approximately 
3.400 Ibs., sufficient to handle a 340-ton train at 
about 15 miles per hour. The motors are rated 
at about 160 H.P. each, or a total of about 640 
H.P. As the maximum speed required is quite low, 
two motors are at all times connected in series. 

The controller is of the K-24 type, with cut-out 
wiring, modified to fit the special requirements 
of the equipment in regard to speed. Outside, the 
resistance points only two combinations of the 
motors are possible, the first throwing all fow 
motors in series, and the second, or running posi- 
tion, placing motors No. 1 and No. 3 in series and 
the pair in multiple with motors No. 2 and No. 
{ similarly connected. 

The locomotives are equipped with pneumatically 
controlled trolleys. With this arrangement it is 
no longer necessary for the engineer or helper to 
leave the cab and replace the wheel on the wire 
or reverse the trolley. This is effected by a handle 
conveniently placed over the engineer’s head. The 
downward motion is obtained by admission of ait 
to a eylinder, the piston of which in moving com- 
presses the spring, holding the pole in place while 
running. The upward motion is accomplished by 


the spring and the movement sideways by hand, 
both pole and handle being on a swive! plate. 

The balance of the equipment consists of air- 
brakes, whistle, bell, air-blast sanding device, air 
pump, magnetic circuit breaker, magnetic switch, 
lightning arrester, electric lights, etc. 

The following are the principal dimensions of 
these locomotives: 


Distance between centers of trucks 3 ft. 
Wheel base (one truck)............... 6 ft. 


Complete weight of locomotive............... .36 tons. 

The locomotives have already been subjected tu 
several severe tests. They are specified to be ca- 
pable of hauling trains of 300 tons weight, ex- 
clusive of the locomotive; but they have already 
proved themselves equal to hauling as many as 
28 loaded freight cars at the specified speed of 
15 miles an hour. 

To obtain the necessary current the transmission 
line of the Niagara Falls Power Co. was tapped 
between the Niagara Falls power house and Tona- 
wanda. A special transmission line, using cedar 
poles, triple petticoat insulators and No. 0000 (B. 
& S.) bare copper wires, carries the current to a 
rotary converter sub-station at Lockport. This 
building contains six 150-K-W. air-blast trans- 


The officers of the new company are: P. « Mr 
W. Carl Ely; Manager, Mr. Burt Van H » 5. 
perintendent, Mr. C. K. Marshall. The . catie 


officers are the same as those of the BP »,) 
Niagara Falls Electric Ry. 
We are indebted to the General Electr. co. 
Schenectady for the illustration and da: 
which this article has been prepared. 


DISCHARGE REGULATOR AND TESTS OF 14°\ pep 
WOOD WATER MAIN, NEAR LOS ANGELES, |. 


The West Los Angeles Water Co. recent) }),))) 
a line of 14-in. redwood water main, 37. \\) 
long, to supply the National Home for 1!)\sap\.) 
Volunteer Soldiers near Santa Monica, Ca! Ty), 
main is an extension of the Holywood pij;. sys. 
tem of the company, and is shown in pr: iile py 
Fig. 1. In order to avoid as much heavy: pres- 
sure as possible the line follows the hy ‘rauli> 
gradient as closely as is feasible; and to preven; 
the full static pressure coming onto the p pe the 
flow into the same is controlled by a ba'anceg 
valve operated by a float. Between this structur: 
at Sta. 22 and Sta. 145 water is distributid to 
many consumers for irrigation and domes! © yse 
From the latter station the line is built exclusively 
for the supplying of the Soldiers’ Hom: The 


640-HP. ELECTRIC LOCOMOTIVE FOR THE BUFFALO & LOCKPORT R. R. 
General Electric Co., Schenectady, N. Y., Builders. 


formers, which drop the voltage from 10,500 to 
350 volts, and two General Electric 6-pole 400- 
K-W. 500-revolution rotary converters, taking 


alternating current from the transformers, just - 


mentioned, and converting it into direct current 
at 500 volts. 

The switchboard is of the standard panel type, 
and consists of one panel for the high potential 
transmission, two panels for the low-tension al- 
ternating current side of the rotaries, two “K” 
direct-current railway panels for the direct-cur- 
rent sides of the rotaries, and two transformer 
panels. The switches for the high-tension current 
are of the quick-break type, each blade being 
separated from its next neighbor by a marble 
barrier. The blades are pulled open by means of 
a hooked stick, the hook being inserted in an eye- 
let into the end of the blade. 

Another sub-station, also taking current from 
the Niagara Falls plant, will soon be built at Tona- 
wanda, the intention being to operate the road 
in sections. The first of these sections, from the 
starting point in Buffalo to the city limits, will 
take current from the Buffalo Railway Co.'s 
station in Buffalo. From there to Lockport, a dis- 
tance of seven miles, and half way to Niagara 
Falls, and half way back to Tonawanda, will be 
operated by the converters at Niagara Falls. It 
is also the intention that the Buffalo & Lockport 
road will either give to or take current from the 
Buffalo & Niagara Falls Electric Ry., should oc- 
casion arise. 


contract with the Government authorities for this 
supply specified that the water should be delivers! 
into a reservoir at the Home at a uniform rate of 
8348 gallons per min. To accomplish the fulfil- 
ment of these conditions from a pipe system su)- 
ject to constant fluctuation of pressure, with ul 
governing thé flow at the extreme end of th «x- 
tension, thereby subjecting the entire pipe ‘ 4 
maximum pressure due to the full static pressu! 
limited only by the elevation of the structure at 
Sta. 22, was a problem whose solution require! 
something different from any appliance yet de- 
vised. To meet this requirement the automat) 
regulator, Fig. 2, was devised, and may prov: of 
interest to your readers, especially as use /1as 
demonstrated its ability to perform perfectly th 
function required. The device needs [ittle ©x- 
planation to make its working plain. The ‘cle 
scopic adjuster can be set for any desired hee! on 
the weir, when the water will stand just high 
enough over the lip of the adjuster to admit! th 
passage of such a quantity into the balancing 
pan, through the hose connection, as will sup?!) 
the amount passing through the small leak hv |" 
the bottom of the pan, and at the same time r°- 
tain such an amount in the pan as will cons! (ute 
an equilibrium when its weight is opposed by the 
weight of the valve, the movable cast-iron : 
and the tension of the spring at the other end 0! 
the lever. So long as there is no change |! the 
pressure of the water above the regulator, '' '§ 
evident that this condition will continue indefin- 
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Any disturbing of the equilibrium is only 
sporary, as the apparatus at once restores it. 
« if there is a sudden increase of pressure, 
t ‘once results in an increase in the height of 
water on the weir, a corresponding increase 
-he rate of flow into the pan, and a consequent 
rtial closing down of the valve until the re- 
ite head on the weir, for which the adjuster 
set, is again restored. Should there, on the 
er hand, be a sudden decrease in the pressure 
reason of heavy drafts above, the water fails 
yun into the balancing pan, that already in, 
-s out until the diminished weight is accom- 
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FIG. 1—PROFILE OF 14-IN. REDWOOD WATER MAIN, NEAR LOS ANGELES, CAL. 


panied by an increased opening of the valve 
through the action of the opposing weight and 
spring. The weir is not intended to conform to 
the correct theory for accurate measurement, it 
being placed for convenience quite near the valve, 
which results in more or less disturbance of the 
water. Its error is determined by use of an ac- 
urate weir located at the lower end of the line at 
the point of discharge into the reservoir, and is 
allowed for in setting the adjuster. There are no 
new principles in this device, but the general 
combination is believed to be wholly new. 

The following observations made on the carry- 
ing capacity of the line to determine the co- 
efficients of discharge may also be of interest: 


Value of 

Length, Average Loss head Lin.vel., C in V 

Section. ft. diam.,ins. inl000ft. per sec. 
DtoE 25 14.05 .170 0.698 99 
Fa 14,075 0.161 0.695 101 
A * 14.05 .178 0.751 104 
14.11 0.145 0.691 105 
14.05 0.391 1.167 109 
A 8,931 14.05 0.375 1.181 118 


The losses of head were determined by observa- 
tions made from the open stand-pipes and other 
structures on the line; and the volume of dis- 
charge by weir measurement at the terminus of 
the line. The. weir itself was checked by volu- 
metric measurement in the reservoir itself. The 
average diameter of the pipe line was determined 
by many measurements made during construc- 
tion. It will be observed that the velocities ex- 
perimented with are all very low, such as usually 
give results least concordant. Considering that 
tive different sections were experimented on, the 
disparity in results secured are not bad for these 
velocities. The corresponding values for ‘‘n” in 
the Kutter formula are between 0.010 and 0.011, 
being nearer the latter than the former. 

Mr. Arthur L. Adams, M. Am. Soc. C. E., is en- 
sineer and manager of the West Los Angeles 
Water Co. The office of the company is at 405% 
roadway, Los Angeles, Cal. 


THE PROPOSED FLOATING DRY-DOCK AT ALGIERS, 
LOUISIANA. 


Proposals are now invited, by Commodore M. T. 
Mndicott, U. S. N., Chief of Bureau of Yards and 
locks, for the construction of a combined floating 
and graving steel dry-dock, to be located at Al- 
siers, La. The bidders are asked to submit full 
)/ans and detail specifications, with their propos- 
als, on or before Oct. 31, 1898, and the limit of 
vst for the entire work is fixed at $850,000. 

The Bureau submits a general specification as a 
‘asis for the presentation of plans, etc., and from 
‘his the following abstract is made: The proposed 
dry-dock is to be capable of lifting a vessel of 
15,000 tons displacement and 27 ft. draft of water, 
and the cost named is to include the dock, moor- 
‘gs and wharf. The length of the floating steel 
‘ock is to be 525 ft. over all, with 28 ft. of water 
ver the keel blocks and a clear width of not less 
‘han 100 ft. If the dock is of the balanced type, 


it must be so designed as to admit of examination 
and repair in all its parts, with ease and safety; 
it must lift a 15,000-ton ship above the level of 
the river, with a freeboard of not less than 2 ft., 
and the entire structure must be of steel, ex- 
cepting the keel-blocks, bilge-blocks and shores. 
If, however, the design calls for any portion of its 
accessory structure that is entirely beneath the 
water surface, such portion may be of wood. To 
operate the dock, steam, electric, hydraulic or 
pneumatic power may be used. 

It is the purpose of the Bureau to give full lati- 
tude of design to the bidder; provided, that the 


greatest transverse deflection mus? not exceed 1 
in 1,800, under similar conditions. 

This dry-dock must be completed in 18 calendar 
months from the date of signing the contract: and 
proposals must be accompanied by a certified 
check for $15,000 as a guarantee to commence 
work within ten days, if contract is awarded; and 
there will be a bond equal to 20% of the contract 
price. A penalty of $200 per day will be exacted 
for delay in fulfilling the contract. The steel speci- 
fied is acid or basic open-hearth, and the tests of 
this steel are fully specified. 

The specifications give the following data refer- 
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design submitted fully meets the requirements of 
the naval service for the safe docking of the speci- 
fied size of ship. To this end stress diagrams must 
be submitted, based upon standard diagrams fur- 
nished by the Bureau, and giving the length and 
distribution of weights in the heaviest U. S. battle- 
ship. These diagrams call for a battleship 450 ft. 
long, weighing 15,000 tons, and having two-thirds 
of this weight concentrated in the middle half ot 
her length, 

If the dock is designed as a single structure, it 
must be strong and stiff enough, longitudinally, to 
safely distribute the load over the entire length, 
if the vessel be docked in one end of this structure; 
if the design calls for a sectional dock, adequate 
provision must be made for so connecting the sec- 
tions that the dock may act as a unit, and the 
sections be kept level without straining the ship; 
and if one of the sections should lose its buoy- 
ancy, the connections of the sections must be ca- 
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ring to the stages of the Mississippi River at New 
Orleans, La.: 

Zero of gage is 2.53 ft. below mean gulf ievel. 

Zero on the gage is low water of Dec. 30, 1876. 

High water of April 16, 1874, reads 16.2 ft. 

High water of May, 1897, reads 19.5 ft. 

The danger line was changed from 13 to 16 ft. 
March 15, 1897. 

COMPRESSED AIR AND ELECTRICITY AT THE LASSIG 
BRIDGE & IRON WORKS. 

An interesting change is being made in the 
equipment of the plant of the Lassig Bridge & 
Iron Works, of Chicago, Ill., by which the use of 
line shafting will be dispensed with, and all the 
tools will be operated by compressed air or elec 
tricity, according to which power is best adapted 
for each particular purpose. 

The compressed air plant, which is shown in the 
accompanying illustration, consists of a duplex 
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FIG. 2.—AUTOMATIC DISCHARGE REGULATOR ON 14-IN. REDWOOD WATER MAIN. 


pable of distributing over the remaining sections 
the weight of the injured sections and all parts of 
the ship over this section. The dock must not 
careen more than 3° under the most unfavorable 
conditions of loading; providing for the vessel 
landing 2 ft. off the longitudinal center line, and 
subject to wind pressure of 30 lbs. per sq. ft. The 
greatest longitudinal deflection permitted will be 
1 in. in 3,000, with the most unfavorable load; the 


Corliss air compressor, with two-stage gr com- 
pound cylinders for the compression. The steam 
end is composed of two simple Corliss engines ot 
200 HP., placed side by side, and connected to 
crank disks on a flywheel shaft, the cranks being 
set at 90°. Tail rods from the steam cylinders 
operate the air cylinders. The steam cylinders 
are 20 x 30 ins., and the air cylinders are 18% x 
30 ins. and 30% x 30 ins. 
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From the low-pressure cylinder the air passes 
to a vertical intercooler of the receiver type, hav- 
ing sufficient capacity to fill the high-pressure 
cylinder without any drop in pressure. This inter- 
cooler, which may be seen between the windows, 
is 42 ins. diameter and 11 ft. high. The air enters 
at the center of the top and passes down through 
a cylindrical chamber extending about two-thirds 
the depth of the receiver, and being open at the 
bottom. In this chamber is a nest of 1-in. vertical 
tinned brass tubes, through which an upward cur- 
rent of water is maintained. The cooled air pass- 
ing out at the bottom of the chamber fills the re- 
ceiver, and is taken out near the top of the re- 
ceiver by a pipe leading to the high-pressure cyl- 
inder of the compressors In this way the air from 
the low-pressure cylinder at about 240° is reduced 
to the temperature of the surrounding atmosphere 
before it enters the high-pressure cylinder. From 
this latter cylinder the air passes to the vertical 
reservoir shown in the corner of the room. The 
air pressure is 30 lbs. per sq. in. in the inter- 
cooler and 80 Ibs. in the reservoir, the compressor 
having a capacity of 2,200 cu. ft. of free air per 
minute compressed to a pressure of 80 Ibs. per 
sq. in. 

To ensure economical working of the engine, it 


pany for the photograph reproduced herewith. 
The plant will supply power for the following 
tools and appliances: 15 air riveters, 11 x 9 ins.; 
6 rotary air drills; 6 pneumatic hammers; 4 rivet 
furnaces, and 36 oj] heating furnaces. 

The electrical equipment was planned by Mr. F. 
Sargent, of Sargent & Lundy, Chicago, Ill. The 
power plant will consist of a dynamo of 200-K-W. 
capacity, driven by a Corliss engine, and furnish- 
ing current to motors driving the following tools 
and appliances: 


26 punch presses, 1 paint mixer, 

4 cranes, 1 milling machine, 

1 derrick, 1 link boring machine, 
1 plate roll, 1 radial drill, 

1 bending roll, 1 pair emery wheels, 


4 batteries of radial drills, carrying 45 bits, for holes 
11-16-in. to 1% ins. diameter. 


All the work has been done under the supervision 
of Mr. Emil Gerber, M. Am. Soc. C. E., Chief En- 
gineer of the Lassig Bridge & Iron Works. 


THE SANITARY PROTECTION of the small lake which 
supplies water to the fashionable resort of Tuxedo, N. Y., 
contains one feature which is probably without a parallel. 
This is the provision that any person falling overboard 
from a boat o-. the lake is arrested and fined $25. Bathing 
in the lake was first prohibited, but its limpid waters were 


DUPLEX CORLISS TWO-STAGE AIR COMPRESSOR AT LASSIG BRIDGE & IRON WORKS, CHICAGO. 
Ingersoll-Sergeant Drill Co., Builders. 


is desirable to maintain a practically constant 
pressure of 80 Ibs. in the reservoir, and this is 
effected by means of a sensitive regulator of the 
diaphragm type, whose rod is connected to the 
governor rod, and changes the cut-off of the valve 
gear. In this way the economy of the Corliss en- 
gine is realized much better than by throttling 
the steam, and the governor has little to do ex- 
cept to speed up the engine when there is a heavy 
demand upon the reservoir. 

In the caps of the main shaft bearings may be 
seen small stud screws. There are four of these 
to each cap, tapped through into the pedestals, 
and their purpose is to take the weight of the 
cap, and thus relieve the shaft of the weight. The 
heavy pipe across the engine room is the steam 
main, supplying the engines of the air compres- 
sors and electric dynamos, and it may be ex- 
plained that as another engine was to be erected 
side by side with the one shown, it was necessary 
to take the photograph before the magnesia cover- 
ing had been applied to the pipes. 

This air-compressor plant was put in by the 
Ingersoll-Sergeant Drill Co., of New York, and 
we are indebted to the Chicago office of the com- 


so tempting to the boys of the vicinity that in order to en- 
joy a dip they would contrive to fall overboard when out 
on the lake. The ordinance in question was therefore 
adopted to meet this practice, and it is said to be entirely 
successful. 


+ 


MUNICIPAL OWNERSHIP OF WATER-WORKS in Des 
Moines, Ia., was defeated in a popular vote taken on Aug. 
28. The vote was light, only 7,500 out of 25,000 voters, 
and the proposition to purchase the works of the Des 
Moines Water Co. was defeated by about 150 votes. One 
reason for the defeat is said to have been that taxpayers 
considered the price asked by the company exorbitant, 
and objection was also made to the quality of the supply. 


A WATER POWER PLANT IS TO BE CONSTRUCTED 
at Wrightsville, Pa., by the Martic Water & Power Co., Mr. 
James H. Harlow, Chief Engineer. The work wil! include 
about 22,000 cu. yds. of excavation, 10,000 cu. yds. of 
masonry, 830,000 ft. B. M. of timber, and the furnishing and 
installation of 24 turbines with shafting and all other ap- 
purtenances complete. Plans, specifications and blank 
forms for bids can be obtained from the engineer after 
Sept. 15, as stated in our advertising columns. 


THE CONTRACT FOR WATER METERS required by the 
city of Chicago,from June 17, 1898, to May 1, 1899, is held by 


the Pittsburg Meter Co., of Pittsburg, Pa. The |/, Is 
guaranteed for 10 years for meters up to 2 ins. size; 
and two years for larger sizes. The accuracy »)..; be 


within a limit of 3% for five years, during which : the 
contractor is to keep them in repair. They are ; 


vith. 
stand a pressure of 200 Ibs. per sq. inch. The no nber 
sizes and prices are as follows: ; 
Diameter, Price per Total 
ins. Number. meter. price, 
95 $1,235 
cuss 10.00 2.009 
- 100 40.00 4.9% 
ts ons 100 80.00 8.909 
ones 20 160.00 3,20 
6 20 00 6,509 


THE BROOKLYN BRIDGE TROLLEY ACCOM\\)4- 
tions will be increased by the addition of two new loop 
tracks at the New York terminal. These two new loops, 
according to the plans, will be situated about 100 f:. djs- 
tant from the present loops towards Brooklyn, and wi)! 
necessitate the removal of one stairway and a part of one 
gallery, as well as the present electric lighting plant of 
the bridge. The engineers of the bridge and those of 
the railway companies are also considering plans for im- 
proving the terminal facilities at the Brooklyn end of the 
bridge, but as yet have not reached any very definite con- 
clusions. 


THE RESURVEY OF CHESAPEAKE BAY by the U. g, 
Court an@ Geodetic Survey has been nearly completed 
during the present season. This resurvey had been con- 
templated for several years, as the shore line and bottom 
of the bay had undergone many changes since the origina] 
survey, 50 years ago, but its immediate accomplishment 
was due to the fact that the work of harbor defence 
compelled the concentration of this coast survey work in 
some locality where there would be no fear of interruption, 
and Chesapeake Bay was the locality selected. The work 
of the resurvey has been in charge of Capt. Herbert G. 
Ogden, who has had eight parties, comprising altogether 
24 officers and 100 men, employed throughout the season. 


AN AMERICAN PACIFIC CABLE from America to the 
Hawaiian Islands, the Ladrone Islands, Manila and Ja- 
pan is just now being much talked about in the daily 
press. The Pacific Cable Co., which already has a license 
from the Hawaiian government for a cable between those 
islands and America, has, it is stated, sent its representa- 
tives to Japan to make the final contracts with that 
country if possible. This same company is also stated to 
have ordered surveys to be made for a duplicate or re- 
serve cable to run from Sitka, Alaska, by the Aleutian 
Islands, to Japan. The estimated cost of the two cables 
is between $22,000,000 and $25,000,000. 


THE COLLECTION AND DISPOSAL OF THE GARBAGE 
of New York city has recently been made the subject of in- 
vestigation and report by a special committee of the Board 
of Health, consisting of Dr. G. W. Martin and Dr. James B. 
Taylor, The investigation was made upon complaint that 
the disposal of garbage as carried out at Barren Island 
was becoming a nuisance and the committee reported that 
the nuisance had in fact become as bad as it was last year, 
when a strong protest was made against it. It recommended 
that the Sanitary Code be amended so as to compe! the 
removal of garbage from the city every twelve hours to the 
place of disposal, to prevent any boat or barge used in the 
removal of garbage from being tied up at any city pier 
longer than twelve hours at a time, to have these boats 
covered so as to prevent the escape of bad smells, and to 
provide that garbage must be deodorized. The committee 
also recommended that the windows, doors and skylights 
in the buildings on Barren Island be kept closed at al! 
times, and the air necessary be forced in by fans and drawn 
out by pumps, duplicate sets of the latter being required, 
so that the breaking of any would not require the opening 
of the windows. The Board adopted the report unanimously 
and directed the Corporation Counsel to amend the Sani- 
tary Code to cover these recommendations. President 
Murphy was also empowered to revoke the permits of com- 
panies on Barren Island who do not immediately comply 
with the new rules. 

A NATIONAL ASTRONOMICAL SOCIETY is about to 
be organized in this country. Heretofore the astronomers 
have been in the habit of meeting together once a yeo" 
at the annual meetings of the American Association for 
the Advancement of Science, they constituting a large pat 
of the membership of Section A, Mathematics and Astron 
omy. The number of observatories and the number 0° 
men now devoting themselves to astronomical researc’ 
make the formation of a separate astronomical society 2! 
visable. It is probable that the new society will be one 
of the “affiliated societies’’ of the American Association 
for the Advancement of Science, which hold their annu*! 
meetings at the same time and place. The present ter- 
dency of the old society seems to be toward disintegr®- 
tion into “affiliated societies,’’ but this tendency is 2° 
doubt a benefit to the “Adva t of Sci “a4 
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